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P R E F A CE. 


4A Treatiſe is an Application of the 
Phyſicks and Mechanicks to the 
ſtructure of Man's Body It contains 
a brief aeſcription of the Figure, 
Scituation, Structure and Connexion of every 
Part, as elf as the nature of its Action. but 
tu regard, the Org ans of Brutis are mach 
different from thoſe of Ma, though employ a 
in the ſame Functions, I thought it not un- 
proper, to allot them a pat * deſcription, 
in crder to ſet forth the various means by 
which Nature compaſſes the ſame end. Beſiaes, 
a narrow view of the Structure of Irrational 
Animals, may ſerve to illustrate ſome hiaden 
Springs in Humane Bodies. Jo this Compa- 
rative Anatomy, we owe moſt of our bub. 
ledge of the Oeconomy of the Body. The Cir- 
culation of the Blood, the Courſe of the Chyle, 
and the Pa ſage of the Lymph, are diſcoveries 
deritd ft! rom it. Upon tre le Couſs der at i035, the 
digreſſcons I have made upon the Machine of 
Irrational Animals, will be found not unſer- 


wiceable, ſince they ſerve to illuſtrate the Ma- 
A 2 chime 


The Author's Preface. 


chine of Man's Body. Experience will juſt ifie 
what I advance as matter of Fa# : Aud when 


J propoſe any thing that's uncommon, I in ſiſt 
more largely upon its Proofs and Circumſtan- 


ces. : . GN 

I conſider Man's Body, as being a Statick, 
Hydraulick , and bncumatick Machine; of 
which the Bones are the Levers and Supporters, 
the Muſcles the Strings, the Lungs the Pumps, 
and the Veſſels the Pipes, in which the Liquors 
have a perpetual Circulation. For, *tis a cer- 


taintruth, that, if thoſe who enquire into- the 

uſes of the parts, had always compar d the Bo- 
dy to Machines, and explain d the hidden ope- 
ration of the parts, by the known and de mon- 
ſtrated actions of Mechaniſm, they had ſucceeds 


ed better in their attempt. 

Perhaps it maybe objected, that, tho Man's 
Body were |: upposd to be a Machine, yet it is 
ſo different from all other Machines, that it is im- 


poſſible to aiſcover all its Springs, partly, becauſe 


they are jo numerous, and partly, becauſe ſome 
of 'em are ſo fine that they eſcape our view. But 
this objection will not te offer d by any that are 


not afraid of taking pains, Tit true, "tis a 
piece of difficulty 10 trace all the ſprings in the 
Bod); but that ought not to diſcourage us 


from advancing gradually, and coming as near 
to 4 juſt Idæa of em as we can. Where our 


Corporeal Eyes fail us, our Reaſon ougnt to ſap- 


ply the defect, by imagining a ſtructure con- 
formable to what we kaoy upon viher heads. 


The 


"ze Author's Preface. 

The firſt par! of :his Treatiſe preſents you 
with an ac, of the Nutrition of the parts, 
_ the j. jt preparation of the Aliment, the coarſe 
of the Chytie, the alteration of that Liquor in 

the Heart. the va ious filtrations of the Blood, 
and in what mauer it is qualified to nouriſh 
all the pa;ts. Tre digtſion of the Aliment is 
expluin'd by a peculiar Hypotheſis; and the mo- 
tion of the In'eftines is unfolded in 4 very 
different manaer (im an thing that has been 

yet pabl'[Þ'd upon that read. 5 

My advances upon the Filtration of the Bile 
and ſom other L1quors are much of a piece with 
the common S-ati ents ;, and bateing the Ex- 
plication of ſome Pixxnomena, there is nothing 
peculiar in the account I grve of the nouriſhment 
cf the parts. 5 „„ 

Ia this third Edition, I have alter d ſome few 
things, corrected ſome Errors that had crept 
into the former Impreſſions, given a new turn to 
ſome Es plications, and added others. The whole 
is ſubmitted to the Judgement of the Reader. 
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Cab kb - 
Of the firit Preparation of the Aliment. 


HE Fitſt, or rather the moſt Important 

Function of the Body, is Nutrition. 

Tis. the Baſis and Foundation of all 
perations : The Blood and o- 


Organs, and the various intetnal and external 


Motions, dg all depend upon it as their Source. 
Upon this account twill be proper ro commence 


we 


f 


long with the Blood. 


Iimaller parts. 
ral diſtant Roots; by which means the great 
impreſſion, or ſhock, occaſion'd by the grinding. 


Bodies. That they can only pierce their 


their Jaw-bone, which admits of no motio 
the right to the left, ſuch as we meet with in 


2 Tauvars ANATOMY. 


this Treatiſe with a Deſcription of the Organs 

imploy d in that Funition. * 
Before we ſwallow our Victuals, we cut, mince, 

and grind them, and mix em with Spittle. 


Then they paſs through the A.jophagus, or Gul- 
let, into the Ventricle; and being there convert- 
| el into a Liquor call'd Ce, are from thence 
_ convey'd to the Inteſtines ; where the More refi - 
ned part inſinuates it ſelf into the ſmall Pipes, 


ot Veſſels, call'd the Ai/ky Veins ; and is by 


them convey'd to the Ciſtern of the Chyle, and 


the Duclus Ihoracicus, in order to circulate a- 


On each Jaw-bone, we reckon four Core. teeth, 


or * two Eye teeth, or Cunini, and eight 
Grinders, or Molares. The Fore-teetb are placd 
in the Front of the Mouth; the Eye teeth, on 


the fides ; and the Grinders towards the back 
part: By which Situation, the Fete, are qua- 
lifted to cut, the Eye-teerh to pierce, and the 
Grintlers to pd the Food, and redace it to 

| he Grinders Are ſplit into ſeve- 


is parcell'd out upon a greater Þirt of the Jaw. 
he Crocodile, the Pike, and other ravenous 


Animals, are only furnifh'd with Eye. teeth; fo 


that they can only pierce what they eat, and are 


oblig'd ro ſwallow their Food, without mincing 


2 


it: And accordingly we find entire Animals in their 
is apparent from the JunQture, or on of 
0 


Men, and other Animals; but only of that from 


above to below. Some other Animals, for in- 


tance, the Lion, the wild Boar, Cc. are fur- 


teeth, 


hiſh'd with long ſharp Fore teeth, crooked Eye 


 Tauvays ANATOMY. 
teeth, and Grinders of an uneven Surface. *Tis 
advanc'd by ſome, that the Grinders of Lions are 
cut out, like a Flower de luce; but the Compa- 
, ES eg 
In the Squirrel, Rat, and other Animals, that 


ſnatch with their Fore teeth , the Teeth ſerm ro 


be very ſmall; for they do not rife above a Line 
or two above the Gums : But at the ſame time, 
they fink very deep into the Jaw, arch-wiſe, which 
enables them to pull and ſnatch, without the 
danger of being dilengag'd from the Bone. The 
reaſon of which is very plain. 

The Animals which eat only Graſs or Herbs, 
whether green or dry, and chew the Cud, are 
only furniſh d with pretty ſmooth Cutters, and 
ſome Grinders. Perhaps the roughneſs of their 
Tongue, Palate, and Gullet, contributes in ſome 
meaſure towards the grinding of the Aliment. 
Their Cutters are more ſerviceable for breaking 
and pulling, than for cutting. They are only 
| plac'd on the lower Jaw, oppoſite to a pretty ſoft 
Eminence on the upper fide; by which means 
they are more capable to lock up the Graſs, than 
if they were plac'd on both the Gums : For at 
that rate, ſeveral Sprigs would eſcape in the In- 
tervals between the Teeth, and ſometimes in the 
Intervals between their rougher parts. Tis ma- 
nifeſt, that an Animal capable thus to hold the 
Graſs between its Jaws, may eaſily break it with 
2 motion of its Head. Tis obſerv'd indeed, that 
Graſs-· eating Animals move their Head from right 

to left, or from before backwards; but never 
up and down: Which gives em leſs trouble, 
and enables em to pluck up the Graſs with leſs 
force: For in the firſt place, they are not oblig d 
to lift up their Heads, which being heavy, would 
require more force; and in the next 7 ace, the 
in m_ 

— 8 


very weight of their Head is employ 
ing the Graſs. 82 


der the 
ders; but above all, when they are chew'd, the 
Tongue preſſes them forwards to the Gullet. 

In the mean time, while the Food is a min- 
eing and 3 exactly mix d with the 
5 Salrva : | 

Blood in the Salivary Glandules, where the Sieve 


Jiſſolv'd. 
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The Tongue, and ſome of the Muſcles of the 
Cheeks, = forwards the Food, ſometimes un- 
utters, and ſometimes under the Gr:n- 


ch is a Liquor ſeparated from the 


is ſo fine, or the Pores and Holes are ſo ſmall, 
that the other parts of rhe Blood cannot paſs. 
The Liver is turnifh'd with a Sieve, by which the 
Bite is ſeparated from the other parts of the Blood; 
the Reins, with another, for the Secretion of U- 
tine; and theſe Glands, with a third, for the Se. 
cretion of the Saliva,which comes from the Blood, 
as the Blood does from Chyle, and Chyle from 


the Aliment. So that the difference of Food di- 


verlifies the Spittle: That of a Horſe is entitled 
to different Qualities from thoſe of a Man's; 
and upon the eating of Fiſh, the Saliva is diffe- 
rent from that which follows the eating of 
Meat. | 3 . 

The Saliva is the firſt Diſſolver of the Food; 


being qualified and neceſſary for that end. Tis 


probable, that the Saliva made of meager Food, 


is not proper for diſſolving fat Food; and that 


which comes from fat Aliment, is not proper for 


lean Food. The difference being manifeſt in Per. 
ſons of a nice tender Temperament, who are diſ- 


order d by the change of Diet. This ConjeQture 


is confirm'd by a common Experiment, viz. that 
all Roſins will only diffolve in Brandy, or ſome 


Sulphurous Menttruum ; and Gums only in Wa- 


tet, Cc. By reaſon that the parts of the Diſſol · 


vet muſt be in a Capacity of inſinuating them- 


{elves among the parts of the Body that is to be 


From 
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From which we may make an Inference ; that 
in order to a long Lite, one ought always to feed 
on the ſame ſort of Food, fince the Concoction 

or 1 2 is promoted by that means: For 
the Salivary Juice that comes from Bread, for 
inſtance, is more * to diſſolve Bread, than 


other Food, by rea 
—_— rr eos 
There is a prodigious number of Salivary 
Glandules; moſt of which have been diſcoverd 
within ate forty Tears. H 
But before I proceed further, *twill be proper 
ro premiſe, that there are two ſorts of Glandules 
in the Body. Some have an excretory Pipe, which 
carries its Liquor out of the Bounds for Circu- 
lation; and are call'd, Conglomerate Glandules. 
Others again, have Pipes which convey their Li- 
quor into the Paſſages for the Chyle, or Blood; 
and are term'd, Conglobate Glandules, © 
There are two Glandules, fituated behind and 
| below the Ear, one on eich fide. Steno calls 


on of the conformity of their 


them, Parades Conglomerate, and fo joyns em 


to the firſt Rank of Glandules. They lie under 
the Maſſeter, and Crotaphytes, Muſcles ; and are 
m__ 22 a Ar _— —_— - the 
ge ot the upper Lip, by the Fore-teet a 
has its ws. ſurrounded with ſome IB 
of Nerves ES: 
There are two others call'd, the lower Maxi. 
lares. Wharton diſcoverd their Duc, which 
throws the Saliva into the Mouth. They are 
_ plac'd between the fleſhy parts of the Digaſtrick 
Muſcle, and each of em has a Pipe, or Dutt 
form'd out of ſeveral Branches, united in one 
common Orifice. One of the principal Branches 
of this Du, embraces the Digaſtrick Muſcle, 


| before it joyns in with the reſt : And afterwards 
they all terminate in 13 under the 
3 


Tongue, 
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Tongue, having firſt receiv'd a Branch from the 


Slandules under the Tongue, call'd Sublinguales. 


To all theſe paſſages we muſt add the Noſe duct, 
which throws into the Mouth a Liquor that is 
ſometimes voided by way of Tears, when this 
Pipe is ſqueez'd or ſtop'd , or when the La- 


chrymal, or Crying Glandules, throw out too 


much Liquor. 1 85 
Ihe inner Coat of the Mouth, is cover'd with 
an infinity of little Glandules; from which a Li- 
quor is ſqueezed forth by chewing. When the 
aw bone is drawn downwards, the „ 
Muſcle ſwells, and ſqueezes the Maxillar Glands 
with their Dact, and ſo obliges them to throw 
out the Liquor. On the other hand, when the 
Jaw moves upwards, the Maſſeter, and Fempo- 
ra! Muſcles, and thoſe of the Face, ſwell and 
preſs the Parotides Conglomerate ; and by the 
{ime fort of Mechaniſm oblige em to void 
the Liquor they contain. In the action of 
chewing, the Muſcle call'd Buccinator, ſerves 
lixewiſe to wring the Glandules of the inner Tu- 
2 of the Mouth, and expreſs the contain d 
I.iquor. 5 
ſides theſe, there are two holl-w Glandules 
ſcared on the fides of the UDVula; each of which 
throws a Viſcous Matter into the Mouth, by its 
peculiar Orifice. They're call'd, Amygdale, ot 
Almonds. ; on „„ 
Had M. Deſcartes taken Notice of all theſe 
Springs of Saliva, he had drop'd his Notion, 
that it ſprung from Vapours axiſing from, ar 


condenſated upon the Palate : Eſpecially if he 


had obſery'd, that the upper Orifice of the Sto- 
mach is always ſhur cloſe by a Sphinfer. Now 
2 Sphiafter is a fleſhy or muſculous Ring, that 
ſerves to ſhut the Orifices of the Veſſels, round 
which tis plac'd. Fr 
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As for the Nature of the Sa/rva, tis doubted 
whether it is an Acid, or a Sulphureous Diſſol- 
ver. But if we conſider that it ſprings from the 
Aliment ; that it mixes with Me z that it 
is of the ſame nature with Water, tho a little 
more viſcous ; that it takes its riſe from Acid, 
Salt, Sulphureous, and Alcaline Food; we will 
find no reaſon to doubt, but that tis an univer- 
ſal Menſtruum, or Diſſol ver for all ſorts of Food. 
Accordingly we find, it fixes Mercury like an A- 
Cid, it diffolves Sulphurs like an Alkali, it in- 
tangles like Sulphur, it diſſolves Saltslike Water, 
and it raiſes a Fermentation as ſpirituous and 
ſaline Bodies are wont to do. But after all, 
it ſeems to poſſeſs more of an occult Sharpneſs, 
_ a volatile Salt, than of any other Qua- 
Some have alledg'd, that it is only an Acid, 
unperceivable by the Taſte. 1. Say they: It 


fixes Mercury like an Acid. 2. When *tis mix'd 5 


with Dough, it makes it ferment. 3. Tis Cor- 
roſive; witneſs the Copper Baſons made uſe of 
by Pocky and Scorbutick Perſons. 4. Bei ; 
red upon an Iron. ſnovel red hot, it leaves a Mark 
upon it, which fimple Water does not. 5. Be- 
ing mix'd with the Solution of Turzſel, it turns 
it red ; which might ſerve for a diſtinguiſhing 
Mark of an occult, or inſenſible Acid. 6. The 
Tetter and the Scab, are curd by rubbing the 
part with faſting Spittle : Which it could not 
do, if it were not acid. 7. It takes Stains, or 
Spots off Cloaths. 8. Tis viſcous 
In anſwer to all theſe Difficulties, let's conſi- 
der, 1. There are ſome things that are not 
acid, for inſtance, Turpentine, which fix Mer- 
cury; and tis very probable, that their Viſcoſity 
entitles em to their fixing Quality. 2. Its fer- 
menting of Paſte, does not — an 2 ; 


A 


meet with an | 


happe 
Sulphureous, or Acid Food, occaſions Crudities 


— . 


— 
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for ſome ſpirituous things, that are not at all a- 

cid, will raiſe ſuch a Fermentation; and we 

ity cf things, that appear in 

oppoſite ſtate to Acids, and at the ſame time 
t 


an 

2 together, by reaſon of the diverſity of 
ſuch 
come 1 acid, and even corroſive; but in its 


3. Tis true, that in ſome Diſeaſes, 


parts 
as the Pox and Scurvy, the Saliva will be- 


natural ſtate, tis temper'd with other Qualities. 


2 We do not give it in, as being of the ſame na- 
ture with pure Water. Tis well known, that 


*ris laden wirh Salts: But we deny that thoſe 
Salts are altogether acid. 5. Tis true, that it 


you mix ir with the Solution of Turnſel, it im 


| to It a red colour. Bur, at the ſame time, 


tis equally true, that it whitens the Solution of = 


the corroſive Sublimatum, when mix'd with it. 
Now, as the one ſpeaks Acidity, ſo the other 
youches for its Volatile Alkaline Qualities ; fo 
that tis not fimply acid. 6. There are a great 
many ſtrong Alkali's , for inſtance, the Oy! of 
Tartar, which cure the Tettar: So that the Sa. 


 trod's Virtue on that ſcore, is no Evidence for its 
acldity. 7. Several Lixivious Salts will take 


SPOIs and Stains off Cloaths. 8. Turpentine is 
viſcous, notwithſtanding its want of acidity. Tis 


true, Acids do ſometimes fix Liquors, but they 


do not always render 'em viſcous; nay, on the 
contrary, they ſometimes remove their Viſcidity. 
So that we have reaſon to conclude, that the Sa. 


liva is an univerſal Diſſolver of all ſorts of Ali- 
ment, whether Sulphureous, Alkaline, Acid, Sa 


line, Watery, Earthy, Spirituous. or Gummy :; 
becauſe it is the Product of all theſe. And if it 
ſometimes, that too large a quantity of 


and Indigeſtion; tis owing to this, that this 
Menſtruum had not a muffclent ſtock of ſuch parts 
as were proper to diſſolve em. — 


ſeveral Muſcles. The ift is falt. Se Thann. 
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'Tis very conducive to Health to chew long : 
becauſe, 1. By that means the Food is ber 


minc'd and grinded. And, 2. Tis more im- 


pregnated with Spittle; for the greater mo- 


tion of the Muſcles, iqueezes out more, and at 
the ſame time it joyns in more cloſely with the 
_ ſmaller parts of the Aliment, when thus atte- 
_ nuated. ; - i 


The Food being impregnated with the Saliba, 


is puſh'd by the Tongue into the Pharynx, or 
Head of the Guller. In the mean time, the Head 
of the Mind pipe is exactly cover'd, and ſhur with = 
the Epiglottis, which hinders the Meat and Drink 
from falling into the Wind pipe, in its paſſage 


over it to the Gullet: And it by chance the leaſt 


Crumb of Victuals, or the leaſt Drop of Drink, 


falls into the Wind- pipe, it raiſes a Cough, that 


commonly does not ceale, till it be forc d out ot 
the Pipe. 3 


The Pharynx is furniſh'd with 


ned by one end to a Proceſs call'd oY 


Srtyloides, and by the other to the (1, pron. 
| fide of the Pharynx. The Second — 28 


has one end faſten'd between the 


_ firſt Vertebra of the Neck and the Head, and the 


other on the ſide of the Pharynx. 


The Third is faſten'd at one end to Spen- ba- 


the ſharp Eminence, or Point of ryngewn. 


the Sphenordes-Bone, and at the o- 


ther, to the lower part of the Pharynx. The 
tourth is a Ring of fleſhy Fibres, - 


_ encompaſling the Pharynx, and part Oc;ophagiaus. 
( CEE: 5 
When the firſt three of theſe Muſcles act joint - 


ly, they ſhorten themſelves, and by conſequence 


 Taiſe and open the Pharynx, which gives the 


Tongue an opportuhity of thruſting _ m=— 


—— 
„ 


into the Stomach. 


10 Tauvays ANATOMY. 


Food with leſs force. After which the fourth 
Muſcle ſwells, and gradually ſtraitens the Gul- 


let, by which means the Meat ilides by degrees 


The inner Membrane of the Gullet, is ſtrew'd 


with an infinity of little Glandules, which fur 
niſh a Liquor (eſpecially when they are preſs'd 
by the Victuals) that conttibutes to make em 


glide along the Guller, and is alſo of uſe to diſ- 


ſolve em, when lodg'd in the Stomach. 


The Arch of the Palate is likewiſe worth our 


 Confideration : Tis formd in an exact Propor- 


tion to the Figure of the Tongue ; by which 


means the Mear being chew'd does readily yield 
to the preſſion it meets with at the end of the 

Arch. Before the Victuals enter the Pharynx, 
they ſalute the Lula, and a fort of little ſott 

Skin that keeps it up; and by Virrue of their 


preſſure upon all theſe parts, the Paſſages lead- 
ing from the Mouth to the Noſe, are exactly 


| ſhut ; but when the Victuals are thrown back, 


this little Skin, and the Uvule, — to 
rom 


oppoſe their return, give an eaſie entrance i 
the Mouth into the Noſtrils: And accordingly, 
when one Coughs vehemently, or Vomits, part 

of the Matter paſſes through the Noſtrils. And 
upon the ſame account, ſays Salmuth, a Child 
brought into the World without the Uvula, or 


Almonds, threw the Milk out at the Noſtrils, and 


died in a little time. But after all, ſeveral Per- 
ſons who have had the whole Upz/a cut off, have 
been free from that Inconveniency ; by reaſon 


that the Skin which keeps up the Lula, and 


the Almonds, is ſufficient to put by the ViQtuals 
trom entring the Paſſage which leads to the No- 


ttrils. 
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TAB. I. 


Repreſenting the Lymphatick and Sulrvar { ejjels 
In two Horſes Heads. as * 


Fig. I. Taken from Steno. 5 


4 „ The Coxglomerate Parotides, 
b b. The Roots of the external Salrual Dull 
cc. The Conglobate Parotides. 
ee. The Trunk of the externalSalival Pipe. 
ft. Some Branches of the Fugular Dutts. 
8 8 Some 3 Veſſels. 


Fig. 2. Taken from Wharton. 


2 a. The lowes Maxillar Glandule. 
bb. The Roots of the Salival Pipe. 
cc. The Digaſtrick Muſcle. 
d d. The Branch of the Salroal Dull, that em- 
braces the Digaſtricck. 


e. The common Trunk of the S aljval Dufl, ter- 
minating by the Fore-teeth of the lower 


Faw. 


CHAP. 
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Cu A p. II. 


. 5 Of the Alteration of Food into Chyle. 


F* E Changes that happen in our Bodies, are 
1 very ſurpriſing ; and the ſurpriſal would be 
{till greater, it they did not come to paſs by de- 
| grees. Before the Meat we eat is transform d 
into Bones, Fleſh, Cartilages, Membranes, Cc. 
it mult firſt — divers Preparations, and Al- 
terations. Accordingly, 'tis firſt of all tranſ- 
torm'd into Chyle, atter that into Blood, Cc. 
Bur in order to a compleat Knowledge of the 
manner in which the Aliment is turn'd into Chyle, 
'twill be neceſſary to ſurvey the Fabrick of the 
* | IR on \ _ 5 1 EPA 
is a pretty large paſſage, reaching from 
the Mouth 15 the Fundament, which we call the 
Ingftinal Paſſage. This meets with various 
Names, according to the variety of its Situation 
and Figure. From the Head of the Guller, to 
the Diaphragm, tis call'd Oeſophagus. After it 
pierces the Middriff, it grows larger, and forms 
the Ventricle, or Stomach, which is like a Bag, 
through which all that we ſwallow paſſes. Af. 
terwards it grows ſmaller, and forms thoſe Pipes 


| commonly call d the Inteftines, or Guts. 


This large Duct is compos d of three Mem- 
branes. The inner one is glandulous; the ſe 
cond fleſhy, or muſcular; the third ſtrong and 
// iEER A 
The inner Coat is very ſenfible, where tis not 


glandulons , and this its tender Senſe, raiſes in 


::5 the Senſe of Hunger and Thirſt. 'Tis _ 
— with 


W 
| 
L 
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with a ſlimy Humor, that prevents its being hurt 


by the Fermentation of the Food, or gall'd b 
the ſharp Juices that paſs that way. In the Gul- 


ler tis ſmooth, and all of a piece; in the Sto- 
mach *tris ſomewhat rough and uneven ; but in 
the ſmall Guts, and the Gut Colon, it furls up in 
the form of Membranous Circles; and the Inter- 
vals between theſe are calld Little Cells. In 
the ſmall Guts, this Coat is deck'd with ſmall 


n „ Fu 
The Structure of the fleſhy Coat is diverſified 
according to the variety of its Situation, as well 


as that of the G/andu/ovs. Along the Gullet it 


has two Rows of Fibres, one running ſtraight a. 


long, and another of Circular Fibres. Some will 


have theſe Circular Fibres to be Spiral ; and in- 


deed tis not eaſie to decide the Queſtion : But 


ler it be as it will, 'tis of no great Importance. 
In ſome Animals, the Gullet has two Rows of 


Fibres, which run Spiral-ways, and croſs one a. 


nother where they meet, in a very fingular man- 
ner; for that Row which was upper-moſt at the 


_ firſt croſſing, becomes lower moſt in the next; fo 
that one and the ſame Row, is ſometimes the 
upper one, and ſometimes the lower. Dr. Wills 


alledges, that one of theſe Rows aſcends, and the 
other defcends : and that the deſcending one aſ- 


fiſts in Swallowing, and the aſcending in Vomi- 


ting. But fince both ot em do equally aſcend. 
and deſcend, and have the ſame Figure and Ban- 


Cage, we have no reaſon to aſſign em different 


 Thefleſhy Coat of the Inteſtinal Paſſage, is fur: 
_ niſh'd with ſeveral Rows of Fibres, one above 


another, in order to compaſs the different Moti- 
ons tis obſery'd to perform. In the Stomach it 


. has ſome running length-ways, ſome circular, and 
_ ſome oblique. The AQtion of theſe Fibres con- 


fiſts 


_ empties it felt in the Gur. , . . 
Ihe Veſſels detach'd to the Glandules, or Mem- 
branes of the Inteſtinal Paſſage, are deriv'd from 
r En: 

The Nerves of the Oeſophagas riſe out of the 
eight Pair: Its Arteries take riſe from the Caro - 
tides, and the Intercoſtal Arteries. Its Veins 
terminate in the Jugular Veins, and that call'd 
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fiſts in ſhortning themſelves, and contracting the 


Stomach. 


In the Inteſtines the fleſhy Coat has only two 
Rows of Fibres ; one outer Row running 


length-ways, and an inner one of circular Fi. 


dres, which ſeem to have the Meſentery for a 
Tendon, without any Reſting- place. * 


The outer Coat is uniform all over the Inteſti- 
nal Paſſage. Tis ſtrong and tendonous, and 
hems in the reſt, to prevent their over-dilating 

themſelves. 3 3535 


The little Glandules ty d to the inner Mem- 


_ brane, are ſeated between it and the fleſhy Mem- 
brane. Each of theſe Glandules ſends out an 


excretory Pipe, which penetrates the glandulous 


Membrane, and empties the Liquor ſeparated in 
_— „into the Cavity of the Inteſtinal 
_ The Glandules in this Paſſage, are of ſeveral _ 
' ſorts. Thole ſticking in the inner Coat of the 

| Stomach, are ſo very numerous, that ſome Ana- 


tomiſts have affirm'd it, to be only one enlarg'd 
Glandule. The ſmall Inteſtines preſent us with 
an infinite number of Glandules, drawn up in 
Bundles, each Bundle having an excretory Fipe, 
Bur in the great Inteſtines, there are ſeveral other 


little Glands, call d, from their Figure, Miliar 
 Glandules, becauic they reſemble Millet-Seeds ; 


and each of theſe has its excretory Pipe, which 


* 


Azygos, 
The 


ans. An e * 
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The Stomach has two large Strings of Nerves, 
which we call Stomachical : They're deriv'd 


from the eight Pair. One of theſe Nerves is 
P derach'd to the inner parts of the 


romach, and the other to the outer parts. The 


Arteries that refiſt theſe parts, take their riſe 
from the Coelrack Artery ; and all their Branches 

have Anaſtamoſes, or Communications one with 
another: So that tho' ſome of em were ſtop'd 


up, the reſt would convey the Blood to all the 
parts of the Stomach. Its Veins are contriv'd 


after the ſame manner; ſo that one Branch will 


convey the Blood, when the other is ſhut. All 


of 'em end in the Vena Porte. 


As for the Veins and Arteries of the Inteſtines,al- 


moſt all of em ſpring from the Meſenterick Veſſels. 


All the Arteries ſpring from the Me/araick Ar- 
teries, bating the Inteſtinal, and Hemorrhoidal, 
which take their riſe pretty often from the Coe- 
lack. The Veins of the Inteſtines empty them- 
ſelves either in the Meſentery, where they're 
call'd Meſaraicꝶ, or elſe in the Splenick Branch, 
as the internal Hemorrho:da! Vein often does: 
For the external Joyns the Hypogaſtrick, and the 
Vena Cava. The other Veſlels retaining to the 
Inteſtines, ſhall be treated elſewhere. Their 
Nerves are deriv'd from the Par vagum. 
There is a remarkable Knot of fleſhy Fibres, 
upon each end of the Oeſophag us; or at leaſt the 


fleſhy Membrane is much ſtronger towards the 


ends of the Gullet, and forms it {elf into a 


Sphincler, in each of theſe places. 
The Gullet having paſs'd the ſecond Muſcle 
of the Middriff, enlarges it {elf to the left fide, 


and forms the upper Orifice of the Stomach, 


calld Cardia. The lower Orifice call'd Py/orws, 
lies on the right fide, as high as the upper Ori- 


tice, in a Man, when he ffands upright. L 
| | | | | | en- 
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Ventricle lies between theſe two Orifices, in the 
form of a Bagpipe, being ſeated under the Dia- 
phragm, between the Liver and the Spleen. 
At the end of the Py/orzs, there's a Valve, that 
gives the Aliment admiſhon into the Guts, but 
| hinders their return from the Guts into the Sto- 
mach. After you paſs the Pylorus, the remain- | 
ing part of the Inteſtinal Paſiige, is call'd the In- 
teſtines. Some of which are /m, and ſome 
great. There are three ſme!! Inteſtines, vig. the 
Duodenum, Fejunun, and lleon; and likewiſe 
three great ones, vig. the Coerum, the Colon, and 
the Inteſtinum Refum, or the ſtraight Gut. 
The Duodenum is continuous with the Py/or ws. 
Some Anatomiſts affirm, that tis ſo 
| By Inches ſo far from being Twelve Inches 
4 1 7 long, that it has ſcarce four. But 
the Feras the Diſpute is only nominal; for if 
own Thumb. we meaſure from the Pylorus to the 
end of the winding of the Jejunum, 
we'll find it twelve Inches. This Gut is taſten'd 
to the Vertebrz of the Loins, by ſome membra- 
nous Ligaments. It receives the Pancreatick 
Duct, and that of the Bile call'd Cholidochas, a- 
bout the place where it begins to wind ; which 
thoſe who allow ir only four Inches in length, 
take to be the beginning of the Jejunum. 
The 7ejunum, and Ileon, lie together, like a 
large Bundle, in the Region of the Navel; the 
head of which is leſs ſtuff'd than the end; both 
by reaſon of the irritation and motion of the 
neighbouring Bile, and their advantageous Situ- 
ation in a place, where the Muſcles of the Aldo. 
nen make more vigorous Efforts in puſhing the 
Food into the lower Inteſtines. 1 
At the end of the 1/con, the Gut enlarges it 
{elf}, and is call'd Co/on. At the Head of this, 
the Gut forms a fort of Bag, and is call'd Oe- 
| — 
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cum. Here we obſerve a long hollow a 


dage, which perhaps may ſerve for a Ligt- 


ment. 
In the beginning of the Cum, we meet with 


a Valve, which favours the deſcent of the Exc 
ments, but oppoles their return. Tho' this mem- 


bran us Valve is nothing elſe, bur a Fold of the 


inner Membrane; yet, 'tis falſe, that it difap- 
pears after the bre:king of the Lig ments of the 


Colum. This Gur begins near the right Kidney, 
where the Appendage | mention'd but now is ta- 


ſten d. Then it furrounds all the ſmall Guts, and 


in its circular Coutſe touches the Liver, the Gall- 5 


bladder, the bottom of the Stomach, che Spleen, 
and the left Kidney : And after chat, having fi 
niſh'd its Circuit, comes to an end. 


Some Authors have allotted it an infinite num- 
ber of Ligaments. But we meet only with one, 


which runs from the Coecum to the Rectum; and 


by furling the Inteſtine, forms thoſe Wrinkles 
and Cells obſervable in it. This Gut is likewiſe 


faſten'd to the Pe7itongum, and the Caul. 


When the Gut arrives at the Os Sacrum, tis 
cill'd Reclam, and runs ſtraight down to the Fun- 
dament. Here tis incompais'd with the Hæmor- 
rhoidal Veins and Arteries, as with a Garland: As 


alſo with a great Bundle of circular flelhy Fibres, 


which make the Sphinfer of the Anus. This 
Sphintter is a Muſcle talten'd to the lower part 


of the Os Sucrum. This Gur has likewile two 


other Muſcles, call'd from their uſe Levatores ; 
which riſe from the Bone call d Coccyx, and are 


inſerted into the Fibres of the She, Muſcle. 


The Sphinter by bloating it felt up, and be- 


coming ſhoreer, ſhuts the extremity of the Re- 


tum; and the two other Muſcles, by ſwelling 
and growing ſhorter, raiſe it up, and keep it in its 


ordinary poſture. 
0 Now: 
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Now, the uſe of all theſe Parts, will be beſt 
underſtood. by calling to mind vur former Ad- 


- Vance» upon the Head of Chemin. The Aliment 


being chew d, and thruſt down the Throat, pro- 


' vokes the ficthy or muſcular Coat of the Guller, 


to {well and contract it ſelf ſucccthvely , by : 
Which reciprocal Motion the Meat is forwarded 


to the Stomach ; it being firſt chewed to tacili- 


tate its paſſage. Bur Maitication facilitates not 


only the Swallowing, but even the Concoction of 


theV ictuals; for when they are ground, they pre- 


tent a larger Surface to the Liquor that is to dit- 


lolve em; juſt as a Plaiſter, that being broke 


in ſmall pieces, is more Ea ily penetrated by 


Water. 


Such Animals as are not furniſh'd with Teah 
on both their Jaws, have, tor the mort part, fe- 


veral Ventricles Thoſe which chew the Cud 


have four; the firſt of which is much larger thin 
the reſt, and has no commnnication with em ; 


being ſcated on the left fide, whereas the other 


three are plac'd on the 110 ide When the Ani- 
mal has fuld this firit Ventricle, which we com- 
monly call the P; the ferinentation of the 

Gris, or Hay, obliges irs fleſhy Coat to contract 
it felt. I. 2 occafi ans the throwing back ſome 


imall parcels, wh ch the Animal chews and grinds 


Over again, upon the rough SUTTACE ot its Throat. 
len ic ſwallows em 4812; but they do not return. 
0 the Punch, but are convey d to the fecond 
Ventricle. From thence they pals to the third, 
Wich, by reaton Of its Letves, is call d. the 


Ge; Wheie the Food is preis d and ſqucez d to- 


p, 
gether. This \ entricle has 2 fmall Pip pe, an- 
crable to cut Guilet, by which alinolt 4:1 the 
in! 15 Ones 4 __ it ; tor the! IC 12 but 
very. little 1 I” rmer two. At laſt the rod 
P ules from his Von ricle, into a fourth, Which 


ver- 
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performs the Office of ours. Its inmoſt t Coat has 
a great many Folds, which qualifie it for contain. 
ing more Glandulcs. 

Twould be worth onc's while, to produce: 1 
Reaſon, why theſe Animals trit convey their 
Food into the Parnch ;, u hy their chewir & th 
Cud fſcems to be voluntary ; why the Food chew 4 
1 {cond time is tranſinitted to the ſecond Ven- 
tricle; and why all the Drink pals directly in- 
to the third, without viticing the vrit or cou 

/<ntricle. But fuch an aitemye would ed us 
out of our wav. 1 

The greateit part of Fute- have two Ventric cles, 
one of which has very itrons Muſcles, and deen 
Chinks, in which the little Stones fwallow'd by 
thoſe Animals are lodg d; by which meins their 
Food is as well ground as with Tecth. 

The Saliva is not the only Diſſolver of the 
Food; for the Glandules ot the innermeſt Coat 
of the Ventricle turnith a Liquor which periozms 
part ot the ditſolution. 

Tis quettion'd. whether this Liquor is 4 pur 
Acid, or not. Thoſe who take up 
with tie Atirmatire, alledge, 1.Thut yanpetman.”s 
it vou open the Bill ot any Fowl 1{- Reaſons. 
we eating, you'll imell a Sourr; * . 

If they were not poſe fd of a ſtrong Acid 

ey Could not Ligelt Stoncs, as tis known they 
do. 3. In dillect ing A liring Animal, aer Vi- 
peltior n, We oicet with a tour Stem, 
4. Acids Promote Pigeltion. 7. After Wilts Reſume, 
eating r1blets ot Hesl. t deSte ams that 

arite rctemble tho cle occation'd by pouring an Acid 
upon, any Preparation of Steel. 6. The curiicd Nlilk, 
tound in the Ventri dicks S0 Calts, is acid: 7. The. 
fich which iwa HowsCopper.turns | 11 
green. S. It one drinks Milk fatting, 2 
and vomits it up again, it preiently — 
curdles. | S 2 In 
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In anſwer to theſe Reaſons, I propoſe the fol- 


lowing Remarks. 1. We do not denv, but that 


this Liquor contains ſome acid Salts ; but we al- 
ledge, theſe are temper'd with other Principles. 
2. The Acid never has the aſcendant in that Li- 
quor, but when the Animal is in diforder. Up- 
on this ſuppoſition "twill be eaſie to explain how 
the four Steams come to be met with in a Fowl's 
Bill; how a {ſharp Steam comes to riſe in the 
Dittection of Dogs; and how 'tis that Men 
themſclves have ſomewhat that reſembles it. For, 
1. This never happens, but when the Animal is 
tick, and the Principles of the Ferment of the 
Stomach are over-agitated, or after the eating of 
too great à quantity of ſuch Food as is apt to 


turn four. 2. When a Fowl ſwallows Stones, 


he throws 'em out again without any alteration ; 
for they ſerve only to promote Digeſtion, by fil- 


ling the Chinks of the Gizzard; ſo that when the 


Muſcles of that part are in action, they may ea- 
fily grind the Grain upon which the Animal feeds. 
And it, at any time, theſe Stones become more 
_poli{h'd and ſmooth, 'tis owing to their rubbing 
to and again, and not to the acidity of the Li- 
quor in the Stomach. 3. Tho? Acids promote 
Digeltion, vet 'tis not always ſo. And when 
they ds it, tis by cauſing a Motion in the Sto- 


mach, which {trains forth a greater quantity of 


the diltlving Liguor. 4. Several things that are 
not acid, five rhe 1:me 1tmcll as Acids do, when 


mix'd with Stec). 5. The curdled Milk in Calts 


contains a four Juice, becauſe it has received 
ſome Acids which have curdled it; quit as Milk 
put into a hot place, or ex2oS'd to the Air Where 


Acids are, turns four. In fine, it Copper turns green 


in the Stomach ct an CHich, *ris leſs owing to 
the Acidity, han 10 the tharpneſs of the Hu- 
mots joynd to the ubbipg; and ik it diſſolves, 
8 os * - 6 
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tis more owing to the rubbing againſt the little 
Stones in the Fowl's Stomach, than to the Li- 
qucrs. In order to know, whether the diſſoluti- 
on of Copper, or Silver, was occaſion'd by rub- 
bing againlt the Stones in the Stomachs of Fowls, 
or by the force of the ditlolving Liquor; an Ex- 
periment was made, by making an Indian Hen 
ſwallow Pieces of Silver Money roll'd up; and 
'twas obſerv'd, that the Characters within were 
not at all detac'd, but only thoſe on the outſide; 
which was certainly occ1tion'd by the rubbing. 
M. Peraut trv'd a treth Experiment, by making 
an Oſtrich ſwallow a piece of embols'd Copper; 
and having atterwards d iſſected the Oye, he 
found that the Characters on the hollow ſides were 
entire, but thoſe on the lower fide were detac'd 
and batter d. 1 

When the Aliment is convey'd into the Sto- 
mach, the Salival and Stomachical Juices inſi- 
nuate themſelves by degrees into it. But they 
would require too long a time for inſinuating 

themſelves, if the hot and active Spirits coming 
trom the Liver and Spleen, and even from the 
Fibres of the Stomach, did not agitate rhe mat- 
ter with a great deal of force, ſo as to make it 
penetrable by thoſe Liquors. While theſe Spirits 
thake and toſs the Aliment, it {wells and heaves 
up, and enlarges the extent of the Stomach; 
which by virtue of its enlarged Dimenſions, 
preſſes upon the Gall-bladder,and the Sweetbread, 
they being ſeated in its Neighbourhood, This 
preſſure makes the Gall-bladder, and the Sweet- - 

— to empty the Bile, and Pancreatick Juice, 
into the Duodenum ; and at the ſame time the 
ſwoll'n Subliance lying cloſe to the Walls of the 
Coats of the Stomach, ſhuts their Pores, and 
prevents the wonted diffipation of the Spirits 
within the Stomach. Now 2 diſſipation being 

e 3 pre - 
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prevented, and freſh Spirits ſtill arriving, the 
rermentation mult needs oblige the Fibres of the 
Mcembranes to ſwell and ſhorten themſclves ; by 
which means the Cavity of the Stomach is lei- 
ien'd. And this Stricture of the Stomach join'd 
to the Shocks of the Diaphragm, forces out the 
termented Matter. Now it cannot make? its exit 
by the Quller, by reaſon of its Sphincter, which, | 

over and above its natural ſtrength, is clotely hut 

down by the preſſure of the Diaphragm upon the 
Stomach : So that it mult make its way by the 
Pylor us, that being the Place here it meets with 
leatt oppoſition. Purtyant to this Doctrine, Vo- 
miting never happens, but when the Sphincter 
of the Py/orz5 is more violently contracted than 
that ot the Gullet, rn 
When part of the Aliment is diſcharg'd, the 
active Parts of the Blood and Spirits, having room 
to infinuate themſclves into the Cavity of the 
Stomach, ceaſe to {well up the Fibres fo much as 
before; and falling in with the remaining Mat- 
ter, tols and ferment it more than it was before. 
Upon which ir heaves up, and ſtops the Pores of 
the inner Coat afreſh; and the Spirits finding no 
place to get out, ſwell up the Fibres, and fo oc- 
ca ſion a new Contraction of the Stomach, which 
torces the Ce into the Duodenum. But when 
there remains but very little of that Matter in 
the Stomach, tis uncapable to heave up to an e- 
qual height with the former, and tor that reaſon 
continues in the Stomach, and after a long agi- 
ration and fermentation, rais'd by the Spirits and 
Salival Juice, becomes ſharp ; and by rwitching 
the Walls of the Stomach , and ſhaking the 
Nerves, raiſes in us a Senſe of Hunger: And 
when the Salival Juice is ſcanty, and the Fibres 
of the Stomach, tor want of due moiſture, be- 
come dry and ſtiff , and leſs pliable and _ 
OT 
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for their wonted Motions, we are then attected 


with a Senſe of Thirtt. This remainder of Chyle 
being extreamiy wrought and fermented, is ſer— 
vicelble in the diilclition of freſi Meat, by 
virtue of the Spirits it contains; as a Remnant 
of Dough will {-rve to ferment a treth Mats 

The Chyle being lodg d in the Drodentm mixes. 


with the Choler and Pancrattick un 7 z which 
were 1queez'd out vi their reſpective \ ellels, by 
the preflure of the Stomach, when ditien led by 
the termenting Food, and urg d by the Shocks ot 


the Diaphrazm. Thee two Lie nors render the 
Chyle more ſtuid; and the Bile dilfolves the Ale 
gi of the Inteftines „ 10 that upon the Leatt Stri— 
cture of the Intcitines, the refined part of the 
Ki hyle will enter the AI, thy 5 70 /s. Now this 
Str af is perform'd by the feſhy Fibres, and the 
repeate.! preſſure of the Ie, and the Mut! 

cles of the 4bdomen. Bur. atter all, it the Inte- 

Itincs had not their Turning and Windins 5, and 
were not fiurnith'd with Folds and C ells, all that 


preſſure would only pufh the Matter! lownw ds, 


but would never make any part of it to enter the 
Mi! iy Veſtels. | 

he rett of the Chyle being impure, and of 
too courle paris to enter chele Velos, Is con- 


vey d to the great Inteſtines. This Excrement 
_ Paiies through the Chum, and all the Turnings 
of the Colm, and in its pallage imparés 4 gentle 


heat to the bottom of the Ventricle. Its deicent 


is prometed in the CO. by the provocation tho 
Fibres of that Gut receive trom the Bile, which 


ta ints them Where they touch the Gall bladder. 
K remarkable that the Coccam, which is 10 
mall in Men, is very large in ſome Ant- 
—_ The Oftrich has two of cn. a a tpiral 
form ; and nt Fowls have two very large 08:5; 


bur then they have no 7 1 
4 | 12 
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The Re&um has nothing peculiar, but its Sphin- 


der; which is always ſhut, or has a tendency fo 


to be, except when 4 greater force obliges it to 
open. Now this over-bearing force is the weight 


of the Excrements, and the impulſe they've re- 


ceiv'd from the Muſcles of the Abdomen, and the 


Napa, and the Motion of the Inteſtines. 
They diſplay their ſuperiour force, either by 


itraitning the paſſages for the Spirits, and in- 
tercepting the Kecruits, upon which the ſwelling 


of the Muſcle mutt ccrfe for ſome time; or by 
becoming very ſharp; tur then they ulcerate and 
_ unrip the Fibres of the Sphinder, which gives 


vent to the mutter that ſhould diſtend the Mul- 
cle, and unbends the Fibres. When this Mulcle 
is ſciz'd with a Palſie, or Cur, the Excrements 
are voided involuntarily. 1 

The circular fleſhy Fibres plac'd all along the 
Inteſt ines, perform the ſame Office, that the Spſ17- 
tler does at the extremity of the Recfum. I mean, 
they are always ſhut, 'till ſome Matter comes ta 
dilate them: For *ris eaſily conceivable, that each 
circular fleſhy Fibre contracting it felt, muſt di- 
late that which is immediately under it; becauſe 
it thruſts into it the dilating Matter: And in 
like manner, when this lower Fibre contracts it 
ſelt, it puſhes the Matter down to the next Fi- 
bre below it. And at the ſame time, tis eaſie to 
explain how it comes to paſs, that a circular Fi- 
bre dilated by the excrementitious Matter, muſt 


needs contract ir ſelf ; for when the Matter ſtops 


its Porcs, the Spirits ranging in that Fibre can- 
not get out, ſo that of courſe they ſwell it up 


and ſhorten it. By conſequence, the contracted 
ribre ſqueezes the Matter, and drives it to the 


interiour Fibres, which enlarge and contra them- 
ſelves ſucceſſively, by the lame Rules, and tor 
the ſame Reaſons. This, I take it, is a more 
| | fon. 
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tenſible way of explaining the Peria/rick Moti- 
on of the Inteſtines, than that of ſomm 
Modern Writers, 'who ſuppoſe, that Willis gc. 
the Inteſtines have ſome Fibres on pur- 
poſe for dilatation, and others for contraction; 
and that the one ſort have their Tendons ON the 
outer Membrane, and the others on the inner: 

Betides, I cannot conceive, how the Fibres of the 
Inceſtines {hould dilate em by ſwelling ; tor if 
they did, they mult have their reſting. place off 
from the Inteſtine ; or elſe the Fibres that run 
length-ways mult have their two ends faſtend 


very ſtrongly. and the Inteſtinal 89 muſt be all 
in a {traight Ling. 


I have now diſpatch'd what I had to advance. 
for a natural Explication of the Generation of 
_ Chyle, and the firit Preparation of the Aliment. 
It remains to illuſtrate the Phenomenon that de- 

pend upon that; particularly that of the Gene. 

ration ot Wind, which is the principal and moſt 
ditficult. In order to adjuſt this matter, as rake 
it, the ſubtileſt Particles of Food, and the Air 
ſwallow'd along with them. are the ſubltancc of 
the Wind; but the Noiſe that accompanies them, 
is neither the Product of the Air, nor of the ſub- 

tile Particles of Food, unleſs they are inclos'd 
and cramp'd. It there's a great deal of Wind in 
the Stomach, and the lowermoſt Ring of the 

Qullet has not a force ſufficient to withſtand the 
ſhock, twill force its way. But that violence 

cannot be put in execution without a Colliſion, 

which occaſions a little dumb Noiſe; and foraſ- | 
tuch as the upper end of the Guller is guarded 
by another Sphintfer, there will be a neceſſity of 

a ſecond joſtling. And this iz the Keaton that 

tome Moderns give for the Noiſe that accompa- 

me Beichings. But after all. we mult _—_ 
rails 
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this, that the ſubtile parts of Food, have ſome 
times an acid taſte, or that of Eggs brooded on, 
which happens when the Stomach. Juice is de- 
prav'd, or when one has eat ſuch things as are apt 
to turn four, or has eat too large a quantity of 
em. Wind hatch'd in the Stomach or Guts, does 
always take its ril- from Air, and raritied Mat- 
ter, which enlarges its dimenſions: And as any 
viſcous, glutinous, or clammy Subſtance, is apt 
to rarifie, by reaſon of the bulk and figure of its 
parts, ſo tis very apt to create Wind. Accor- 
dingly we find, windy Cholicks are occafion'd by 
eating Peaſe, Beans, Navews, Cheliurs z and in 
2 word. all forts ot Victuals that conſiſt of glu- 
tinous parts, and produce à great deal of Wind 
in their Fermentation. The Stench that attends 
em is owing to the coarſe Sulphurs of ſuch V ictu- 
als, the parts of which are put into a violent mo- 
tion by the Fermentation. The Noiſe occaſion'd 
by their exit, is owing to the Colliſion they are 
oblig'd to, in forcing the Ser. 
All the advantage we can make of Wind, is, 
that when tis cramp'd and penn'd up between two 
Columns of Excrements, and endeavours to avoid 
the Shock, it forces down the interiour Column, 
that being more movable than the upper; and 
that for two Reaſons : 1. Becauſe the Inteltines 
grow larger as they deſcend. And, 2. Becauſe 
the ſmall Inteſtines are furniſh'd with a greater 
number of Valves than the great ones; and even 
in the Co/o7 the Valves are ſo plac'd, that they 
favour 2 deſcent, but oppoſe a return. So tha. 
without all doubt, the impulſe of confin'd Air, 
Forces the inferiour Row of Excrements to give 
wav. 
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TAB. Il. 


Repreſenting FD Intrails « f the Aldom: N. In 4 
Dog. 


A. The Ventriclc. 

b. The Pylorus, or ent? ) from the Stomach its 
He Inteſlines. 

c. Ihe Duodenum. 

d d. Ihe 7ejunum. 

e e. Ihe Ileum. 

f. The Colon. 

g. The zlleſentery. 

* The firſt Milky Veſfels riſing out of the In- 

 teſtines, and reaching 70 Alellius's Pancreas. 

i. Ihe Pancreas, where they terminate in fome 
arimals. In Men there's no ſuch thing; but 
inſtead of that, ſeveral little Glandules ſcat- 
ter'd up and down the Meſentery. 

K. The ii Vefels of the ſecond Rank. 

I. The Foes of the Chile, which recerves 
the Secondary Milky Veſſels, that Jpring from 
* s Pancreas. 

m. Ihe Kidneys. 

n. The Vena Cava. 

000. The Lobes of the Liver. 

| P. Some Lymy Dat ic R Ve, 42 ls. running from the 
Lroer io the Ciftern of the Chyle.. 

q. The Pancreas, or Sweztbread, ſeated under 
theV entricle. and the Duodenum ; 77 Men, 
2s well as other Anal: 


CHAPF. 
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c e WM. | 
of the Courſe of te C H T L E. 


ty'd to a pretty ſtrong Skin, which we callthe 


Miſentery; bating the Duodenum, Colum, and 
Reclum, where tis not at all, or almoſt not at all 


friend. This Skin is the Product of the Peri. 


tontum. is tiſten'd pretty firmly to the firſt 


Vertebræ of the Loyns; and has a very large cir- 


cumference, to which the Inteſtines are ty'd, fo 


that it keeps em in the ſame poſture. 


is composd of two Membranes; between 


which we meet with Veins, Arteries, Nerves, 
Milky Veſlels, Lymphatick Veſſels, and Glan- 
dulcs. Z . 

The Arteries take riſe from the ſuperior and 


inferior Meſentcrick Artery ; the Veins are call'd 


the Meſararck Veins, and empty themſelves in 
the Vena Porte. The Nerves are derivd from 
the Eight Pair, and are pather'd into ſeveral 
Plex us. „ „ 

The Lymphatick and Milky Veſſels ought to 
be more narrowly ſurvey'd ; becauſe they are not 
io be met with in any other part of the Body; 
or if we meet with any thing of rhat nature, it 
has ſomething of a remarkable difterence. Un- 
der the ſame Head, we ſhall treat of the Glan- 
_ Avies of the Meſentery, ſince they entertain 2 

cloſe Correſpondence with the former. 


In Dogs, and ſome other Animals, the Center 


of the Meſentery preſents us with a great Knot 
of Glandules, which are commonly call'd A/el- 
ls's 


I Told you before, that the Inteſtinal Paſſage is 
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lius's Pancreas, Aſellius being the firſt Diſcove- 
rer. But in Men the Glandules are ſcatter'd all 
over the Melentery. - 5 
During the time of Digeſtion, there are no 
Lymphatick Veſſels to be ſcen in the AMeſentery, 

but it diſcovers an infinity of Milky Veſſels. And 
on. the contrary, after Digeſtion, all the AL 
Veins diſappear , and a prodigious number of 
Lympharick Veſſels preſent *emſelves to our view. 
Ihis gave occaſion to a Conjecture, that the Lym- 
phatick Veſſels of the Meſentety are the ſame 
with the Milky Veſſels; and carry ſometimes 
pure Lymph, and ſometimes Lymph mingled 
with Chyle. To back this Opinion, 'tis alledg'd, 
that it it were not fo, the Milky Veſſels could 
not be always open, and ready to receive the 
Chyle ; becauſe when they're empty, the walls or 
hides of the Pipes would unite and ſtick together. 
The Lympharick Veſſels ſpring from the Glan- 
dules of the Inteſtines, which are as it were a 
paſſage, that conveys to them at once the Chyle 
and the Lymph. Some Anatomiits have thought, 
that the Hairs of the inner Membrane 
of the Inteſtines, ſerve for Vellels to pe Vernay. 
convey the Chyle into the M:/ky eins. 
Bur fince that Advance is not back'd by either 


| Reaſon or Experiment; and fince we do not find 


that ihe Hairs of Animals are employ'd as Veſſels 
to convey any thing into the Body, notwichſtan- 
ding thzir being hollow; tis more probable, that 
thele Meſentericꝶ Glandales have Pipes that open 
into the Gut. > 2 

All the AL Leins terminate in ſome Animals, 
in A/ellius's Pancreau; and in Men, in the Glan- 
dules. The Chyle, in its paſſage through 
| theſe Glands, mixes with a ſpirituous Lymph, 
that renders it more fluid and active. When the 
Chyle is too thick, theſe Glandules are ſhur, — 
1 
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the Chyle is voided along with the Excrements. 


This we call the Coelruck Paſhon. For. we are 


not to believe with ſome modern Authors, that 
the Glandules which the Lymphatick and Milky 


Veſlels viſit in their courſe, ſerve only to purihe 
the Liquors that pals through em; tor there's 
no Veikl to receive and carry oft the Impu- 

TItICs. Es 15 5 To 


The Chyle having ſtopp'd for ſome time in 
theſe Glandules, runs into the Secondary Milky 


Veſjels. Theſe Velſels are not ſo numerous, but 
they re larger than the %%. They empty them 


{clves in the Cern of the Chyle, or Pequet's Re- 
ceftacalum, ſo calld from its firſt Diſcoverer. 
This Ciſtern lies between the Vena Cay, and the 
Emulgent Vein. In Brutes, *ris membranous : 
But in Men, there are only two Glandules, call'd 


| Lumbares, ſeated between the Kidneys, and the 
Capſule atribilarie, between the Coehack and H- 
mulgent Veſſels. Theic Glands ſend forth rwo 
Branches, which uniring together make the Du- 


tus IHoracicus, or CHyle-Paſſage in the Breaſt; 


which alcends all along the Aorta, between the 


Ribs and the P/eura, and disburdens it ſelf in the 
Syubclavian Veins, near to the Axi/lary Veins. 


Thee Veſſels have Suckers or Valves, which 


favour the Courle of the Chyle towards the Sh. 


clavian Veins, but oppoic its return; being plac'd 
| looking from without inwards. Theſe Valves 


are vitible, eſpecially in the Dacfus Ihoracicus, 


and allo in the other Lymphæducts, eſpecially 
when their Liquor is ſtoppd or congeal'd. 
Tis by virtue of this Diſpoſition ot the Valves. 
that the fmalleſt Contraction of the Intelline- 


puſhes the Chyle into the ene Lakce ; and the 


Chyle being hind red to return, is oblig'd ro rife up 


to the (iſte/ a. This Ciitern is ſtruiten'd and præſod, 
when the Middritt deſcends in reſpiration; by 
i which 
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which means the Chyle being diflodg'd, _ not 
being able 19 make good its delcent in oppolition 


to the Valves, tisoblig'd to alum to the Duttys 


1 horacucws. 


This I/ in the Breaſt | is likewiſe preſo d and 


fqueez'd by the Shocks of the 1974, and in the 


mean time the Chyle being continually puſh'd 
forward by that from the Ciſtern; is forc'd to 


run u ro th 1G S1 PClaVIAN Vein. 
At the Head ot the Thoracick Duc, as it enters 


the Subclavian Vein, there ſtands a Valve, which 
hinders the Blood to enter the Duct, but gives tree 


pallige tor the Chyle into the Vein. 

Sometimes we mcet with two 1horacick Dutts, 
which unite betore they open into the left Axil- 
/ary Vein; nay, ſometimes they do not joyn, but 
one emprics it ſelf into the left Axilla) 'Y, and the 


other into the right. 


Tis to be oblerv'd, that this Duc opens into 
the Axi/lary Vein, Iometimes above, and ſome- 
times below the Clavics! a, of Channel-bone : and 
that this Axillus Vein gots by the Name of Sab 
clavian, from the Cleats to the Vena Cava. 
This Duct is accommodated with Lymphatick 
Veſiels. as well as the C:/tern For behides thoſe. 
ot the Melentery, Liver, and Spleen, that unload 
in the Cjle772, from whence their Liquor runs 


ftrajght into the Du ; there are others that run 


inmediatcly into the Putt ir ſelt, particularly 
thoſe of the Pericardium, Thymus, Breajls, &c. 
Bur atrer all, the (%% e and Du are not the 
only paris into which Lympharick Velicls are 
-mpty d. They disburthen themſelves into the 
Veins, and the Lymph ferves to dilute the Blood; 
for inftance, iwwo lpringing trom the Heal empty 
themſelves in the Subclavian eins; lome in the 
Arms run into the dxidlary Heins, Kc. 


The 
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The diſtribution of the Chyle from the Thora- 
cic% Duff. is a matter of great difficulty. M. Bils 
al:_.iges, that fome Milky Pipes runs from that 
J £9 the Breaits. But 'tis very probable, he 

milicok the Lympharick Veſſels running trom the 


Breeſts to the Duct, tor Miley ones: For tho tis 


probable all the Vene Laer are Lymphatick 
Vetlels, vet all Lympharick Veitcls are not Vene 
" 7 ors „„ 
The Chyle is a white, oily, ſoft Liquor, very 
like tc k. It contains à quantity of Sulphurs 
and Spirits, and ſome Saline Juices. 
Tis eahe to conceive how Milk is turn'd into 
Chyle + But 'tis a difficult Point to explain how 
all forts ot Aliment, whether {weet, ſalt, four, _ 
white, black, grey, or red, ſhould produce a 
Cle, that bears ſo near a reſemblance to Ax. 
Tis true, that in all forts of Food there are {till 
ſome parts, that in a ſeparate ſtare from the reſt, 
are white, ſweet, and liquid: And at that rate we 
mult ſuppoſe, that the Orifices of the Mi/ky 
Veins are fo difpos'd, as to give reception only 
to theſe parts: But ſtill there will remain this dit- 
ficulty, that the Chyle is always grey in the Sto- 
mach: To which I would give this Anſwer; 
That commonly a grey Colour is produc'd, by 
coarſe Sulphurs mix'd with many Saline parts, 
which makes the reflection of the Light to be 
{omewhar ſhort of that from a white Colour : 
And, as I take it, the ferment of the Sromach be- 
ing full of Saline Parts, and the Victuals being 
full of coarſe Sulphurs, theſe to muſt produce 
a grey mixture. But the Vere Lattez do only re- 
ceive the ſubtilett and pureſt part, which gives 
an entire reflection to the Light. This I could 
make good by ſeveral Experiments; for inſtance: 
We tee that Plaſter pounded ſhitts its grey (h. 
lour for a white, and in preparing the Lac $4. 
Ibis is, 
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parts, and ſome other Chymical Preparations, 


tis manifeſt, that when the Sulphurs and Salts 
are puritied, they become white. 


TA B. III. 


ene the Glandulz Lumbares, and the 


Ductus Thoracicus, as they are in Men. 


a a. The Kidneys, 

bb. The Milky Glandules, which in Mer are 
the Receptaculum, or Ciſtern of the Chyle. 
cc. The Branches it ſends forth. 


d d d. The Thoracick Du, for md by the Union of 


_ _ Branches. 
„ Its Head or Iilſertion into the Sabeluviun 
1 


f. The Vena Cava cur up, 8c. 
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en ap. IV. 


Of the Alteration of the Chyle, in its . 


through the Heart. 


\HE Chyle, having paſsd through the Tho- 


L racick Pull, into the Sabelavian, or Axilla- 
2) Vein; is from thence convey'd by the alcend- 


ing Trunk of the Cava, into the right Auricle ot 
the Heart. But tis queſtiomd, if there is not a- 


nother Line of Communication between the Chyle 


and the Blood. 


Some have fancy'd, that there are two ways of 


Communication, taking the Lywphatick Veſſels 
that carry Lympb from the Liver to the Ciſten, 


to be Vene Latter, carrying a part of the C/ to 
the Liver. Bur thar Opinion cannot ſtand ; for 
when you put a Ligature upon theſe Veſſels, they 
well betwixt the Liver and the Ligature, and 
ink betwixt the Ligature and the Ciſtern. 


Fleabius magin'd, that the Chyle paſſes along 
with the Blood into the Meſaraick Veins; and to 
fivour that Opinion, Pris alledg J, that the Tho- 
racick Duct bears no proportion a all the excre- 
_rory Veils that drain the Blood. But we do 


not find that theſe Veins open into the tnrefiines, 


However, ler'sconfider the two Experiments that 
Are inſiſted on as proof, by the Favourers of this 
Opinion. Fir? ſay they, if you put a Ligarure 
upon the I. oracick Das. the Verne Lattee will 


ſtill unload, and the Animal will live ſtill Twenty 


four Hours; which is an evidence, that they have 


{ome other way of emptying the :miclves. The 


Second Experiment 18 NI. Br * De. I Vou rie 
the 
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the Meſenterick Arteries of a living Animal after 
it has eat plentitully, and ſew up the Abdomen, 
and ſuffer it to live tome time, youll find, when 
you difſeQ ir, the Arteries empty ; and the 
\ eins full of an Afſhy-colourd watery Hu- 


mour. 5 95 5 
To anſwer all theſe Difficulties, I affirm that, 


that watery Humour was Blood wanting its due 


redneſs, by reaſon ot its not circulating, in order 
to receive the Air in the Lungs, to which the 
Blood owes its red Tincture. Steno made the 


ſame Experiment, and having exposd to the Air 


both the Blood of the Vera Port, which he had 
ty'd, and that of the Venz Cava, he found that 


they became equally red. I try'd the ſame Ex- 


riment my ſelf, and met with the fame ſucceſs. 

ow this Experiment makes it out, that there 
are more Chylous Parts mix'd in one Vein, than 
in the other. 1 xs 

As to the Experiment, I anſwer, that the diſ- 


appearance of the Vere Lacleæ, fills the Ciſtern 


and Thoracick Dutt, inſomuch they are at that 
time ſenſibly diſtended, and continue full above 
a Day. Now this would never come to pals, it 


they had any other Opportunity of emptying 


theinſelves. 5 
To conclude. To confirm that all the Chyle 
paſſes through the Subc/avian Vein, we ſhall 
quote Dr. Lower's Experiment, which I have of. 
ten verified. He made an Inciſion on the Breaſt 
of a Dog, between the two lowermoſt Ribs, and 


open d the Cittern of the Chyle, which was very 
full, becauſe the Dog had ear but three Hours 


before: Upon which the Chyle run out at thz 


Wound, and ceas'd to run in the Thoracick Duct. 
This done, he clos'd up the Wound, and gave 


the Dog as much Meat as he would eat: Some 
Days after he dy'd for want of Chyle ; and be- 
2 ing 
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1mmediately diſſected, his Stomach and Inte. 


mes were found very tall, 15 well as the Vena 
Lac ler; but the Cij?ern and Thoracick Duet were 
empty; 4d two Pounds of Chyle were found 


ſcatter'd ant ſpilt in the Body. From this Ex- 


periment wo conclude, that this is the only way 
of communication; tor it there had been any o- 
ther, the Animal had not dy'd, and all the Chyle 


had not been loſt. 


The ſame Author ſays, he made the ſame Ex- 


periment, by opening the Thoracick Du, between 
the third and fourth of the uppermoſt Ribs, where 


the two Thoracick Branches uſe to joyn; and it 


had the ſime ckiedt with the former. Thus it re- 
mains to be concluded upon, that all the Chyle 
runs into the Subclavian Vein, in all Animals, ex 
cepting Fowls, in whom the Ladfes open into 


the Vena Porte. For tho? this Experiment does 


nor carry along with ir, all the convincing proot 


that might be defi "wh yer, it we conſider that 


izveral Perſons live without eating much, and 
that a great many live a conſiderable time with 
corrupt Matter, or Water in their Breatts , 'tis 
not conceirable why theſe Animals died, if fo 
were that the Chyle had anviher paſſage | into 
the Blood, beſides that of the Ione Lace. 
 Atter the Chyle is receiv in the Subc/aurim 
Lein, 'tis convey'd to the Heart; where its prin- 
| cipal alteration commences. Bur tu ill he neceſ 
{ary to ſurvey the Fabrick of the Heart, before 


we come to Reaſon upon the Transformation ot 
the Chy le. 


The Heart i is a Mull cle of a P; ranidal Figure. 
ſeated in the middle oi the Breult, and inclos'd 
within the Pericardium ; which is 4 Membrane 
continuous with the Medialtinum ; and gaſh d in 
aye parts, by the aſcending ad deſcending 
na 
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[-n1 va; the Aa, and the Pneu monie Ar- 


Vein. 


> *ricardium 13 forniſh'd with Arterics 


S con the 4/1; and Veins that con- 
rey ne Blood into the Vena Cava : , and Nerves 
deriv'd from the Branch that ſupplies the Heart. 


Tis likewiſe furniſh'd with ſome Lymphatick 
| Vellets which tranſmit the Lymph to the Ito. 


racick Putt. 

here is a reddiſh Water lodg'd between this 
Covering or Cheſt, ard the Heart; the Originc, 
Nature, and Uſe ct which, will appear, atter 


the Explication of the Ute of the Perrcartlium. 


Jam at a loſs ro conceive. how ſome Anato- 


miſts. that are otherwiſe Nlen of Underitand- 
ing, ſhould offer to aſſure us. that the I 


dium is of no uſe ; and give it in for an inftance 


of unactive and vitlets parts: For. juppoling its 


Uſe were unknown, we ought not thercſore to 
conclude that ſome parts arc uſeleſs. is true, 
the Mcraphylicks teach us to admit of 1othing 


for a certainty, but what we perceive; but it 
does not direct us to deny all that we cannot 


conceive. So that upon this ſcore, we ought 
rather to doubt and ſuſpend our Judgment. It 


it he alledg'd, that this part has been found de. 


ficient in a diſſected Dog; I anſwer, That the 


Allegation is uncredible ; and that *ris infinitely 
more probable, that this Chet! was tore, or ex- 
actly glew'd and united to the Heart, as it ſome- 
times happens, even in Man himſelf. But a de. 


monſtrative proof of the ule of this part, is this: 


Thar it has been always found in all Animals 


that ever were diſſected, baring a Rat. „, plaſua. 


No Body can deny, but that chis part 


$kreens the Heart from the Corruption that may 
be hatch'd in the Breaſt. Beſides, they cannot 


but own that it furniſhes a \V AteT which moi 
| 3 3 | ſtenz 


—_— ” 


4 
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ſtens the external Surface of the Heart, in want of 


which it might be drv'd and wither'd by the con- 


tinual and violent Motions tis oblig'd to perform. 


"Tis quettion'd whers the Source of tnis Wa- 


ter lies. Some alledge 'tis the product of Va- 


pours, exhaling trom the Heart, and impriſon'd 
by the Pericordium. As to the Objection, that 
ſince theſe Vapours riſe without intermithon, 
the Water would ſwell ro an overgrown quan- 
tity : Diemerbroeck aniwers very well; That 
the Pericardium enlarges its Dimenſions. Bur, a5 
I rake it, he does not fatishe two other Objecti - 


ons. The firſt of which, is, That Liquors cor- 


'Tupt when they have no Motion. And the ſe— 
cond runs thus: Since the Membrane and Fleſh. 
of the Heart are not capable to intercept and re- 
tain theſe Vapours, the Pericardium, which is 
leſs compact, will never do it. To which we 


may add, That we have Inſtances of ſeveral Per- 


{ons taken oft by Violence, in whoſe Bodies no 


ſuch Water is found. Upon theſe Accounts, 1 


reject that Opinion; for I cannot conceive, how 


Vapours ſhould exhale through hard and thick 


Fleth. Steno ſays, The Lymphatick Veſſels of 
the Pericardium furniſh this Liquor: But theſe 


Veſſels are ſo tar from convey ing any thing into 


the Cheſt, that on the contrary they carry Lymph 


from it to the C Pe in the Breaſt. 
Lower alledges, That there are Glandules at 
the Baſis ot the Heart, which ſtrain out this Wa- 
ter: But the Allegation is groundleſs, there be- 
ing no ſuch Glandules io be ſeen. But after all, 


Pris nat improbable, that this Humour is the 

Lymph of the Blood filtrated in the Membrane 

ot the Cheſt of the Heart; whether by the di- 
ſpoſition of its Pores, or by virtue of ſome un- 


rceivable Glandules ſeated in that Membrane. 


When this Liquor over- abounds, the Heart dila- 


ting 
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ting it ſelf preſſes it up to the Membrane, and 
{queezes ir into the Pores, which anſwer to the 


ends of the Lympharick Veſſels, which riſe from 
this Membrane, and fo convey the Liquor to the 


Chy/e-Pipe, when its quantity renders it ſuper- 


fluous. When theſe Vellels are ſtopp'd, we are 


ſeiz d with a tainting Weakneſs , by rezſon that 
the overflowing Water cramps the Heart, and 


hinders its motion. 


This Liquor is of the {ame nature with the 
Lymph, tor its conſiſtence, taſte, colour, Cc. 
iS the ſame : And both the one and the other, 


are equally apt to turn into a fort of Jelly, when 
expos d either to Cold or Heat. Of which [ 


mall treat more largely, when 1 come to ſpenk 


Ff the I.ymph. 


Tis to be obſerv'd, that in Men the Pericer- 


dium is faſten'd to the Nervous Centre of the 


Middriff; but is not ſo in four: footed Beaſts. This 
faſtning makes the Middriff, from being drawn 
too far down by the over. bearing weight of the 
Bowels in the Abdomen that hang upon it, when 
a Man ſtands upright. In Quadrupeds there's 
no occaſion for ſuch an Upholder ; tor the po- 
{ture of their Bowels is ſuch, that they rather 


preſs the Middrift into the Breaſt than draw it 


down into the Abdomen. 


'Tis likewiſe to be obſerv'd, that fitting is the 


eaſieſt poſture : Becauſe then the Thighs bear 


up the weight of the Bowels, and jo they do 


not drag down the Middriff and Pericardium. 
And on the other hand, the uneatte{t poſture is 


that of being upon one's Knees on a level; for 
then the Bowels of the Abdomen bear down» 


wards ; and People continuing long in that po- 


{ture, are apt ro ſwoon, by reaſon that the Bow- 


els pulling down the Diaphrag m, and conſequently 


the Pericardium, hinder the mocion of the Heart. 
- . The 
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The Heart is ſeated in the middle of the 
| Brealt, turning its lower point a little to the 
Left fide, eſpecially in Men; by reaſon that the 
ena Cava ſpringing from the Liver, grazes up- 
on its Rightiſide, and fo the Left fide is leſs em- 
barraly'd. And in confirmation of this Truth, 


when the Liver and Vena Cava are poſted on the 


Lett ſide, which happens ſometimes in preter- 
natural Conſtitutions, the cr of the Heart is 
pointed to the Right- ſile. 

The Heirt is ſuſpended by the Vellels that o. 
pen into it. 'Tis compos'd of various parts: 
For beſides its fleſhy Fibres, tis furniſh'd with 
Veins, Arteries, Nerves, and a Membrane that 
keeps all its parts cloſe and compact. Tis ſur- 
rounded by two Arteries ſpringing immediately 
from the Aorta. The Veins empty themſelves in 
rhe Cava. The Nerves make a P/rx:4,calll Plex use 
Cardiacus, which is form'd out of the Eighth Pair, 
and the Intercoltal ; and furniſhs Nervzs to the 
Heart and Pericardium, and the neighbouring 
parts. Tis remarkable, that the Veins on one 
ſide of the Heart, communicate with the Veirs 
on the oppoſite fide ; and rhe Arrerics ſalute ore 
another almoit in the ſame manner. 

As for the fleſhy Fibres, tis doubted, if they 
are muſcular, that is to fay, if the Heart is 4 
Muſcle. Hippocrates, in his Book de Corde, ſays, 
the Heart is a very ſtrong Muſcle. Mott Phy- 
firians who followed Hippocrates in every thing 


elſe, deparred from him in this point. Bur 


Steno obſerving that the Heart is composd of 


flelhy Fibres, terminating in Tendons, and is 


furniſhed with a prodigious quantity of Nerves. 
choſe to confirm and illuſtrate Hiptocrates's Do. 
ctrine. In effect, the Heart is a Muſcle, the 
fleſhy Fibres of which make, as it were, two 
Rows. one without. and one within. The ex 
ternal 
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ternal Fibres are made faſt at one end, round 
the great Artery. They run towards the tip or 
point, turning themſelves Spiral ways; and con- 
tinue ſo to turn, till they arrive at the bottom, or 


baſis, where they are ty'd faſt on the Right ſide, 


about the Vena Cava. Tho all the external Fi- 
bres have one end faſten'd to the great Artery, 


and the other to the Vera Cava yer there are 
ſeveral of em that do not reach to the Mucro, 


or Point of the Heart, but croſs over from one 
fide to another, about the middle of the Heart, 
and terminate where the others do. The inter- 
nal Fibres are inſerted at one end into the Vena 


Arterioſa. They croſs the external Fibres ob- 


liquely, obſerving the ſame Spiral turnings; and 
are molt of em taſten'd at the other end to the 
Arteria Penoſa. I ſaid, moſt of em; becaule ſæ- 
veral Fibres do not run to the point; ſome turn 
off from the middle of the Heart, and form 
tieſhy Columns, which are ty'd to the Valves, 
both of the Pncumonick Vein, and the Vena 
(ub. 


In every Muſcle, Anatomiſts diſtinguiſh a 


!!cead, à Belly, and a Tail; that is, one of the 


two points, where the two ends of the Muſcle 
are faſten'd, is uſually more movable than the 
Other: And this being ſupposd, we mutt conft- 
der the two Rows of Fibres in the Heart, as be- 
ing two Muſcles. The firſt has its fixed point 
in the great Artery, and its movable point in 
the Vena Cava on the Right ſide. The fix'd point 
of the ſecond Muſcle, lies on the Right:ſide, 
round the Preumonick Artery ; and its movable 
point on the Left fide, at the Vein of the Lungs. 


Now tis plain, that an Artery is not ſo pliant 
as a Vein. Tis that, that obliges the two Ven. 


tricles to empty themſelves. The Extremities of 
the two Muſcles are tendonous ; and — 
like 


r 


1 


= 
Ran... 
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like other Tendons, become Bony towards the 


Head of the Seprum Medium. 

The Heart has two Ventrictes, 1 er d from 
one another, by a very thick and compaA Wall 
of Fleſh, which hinders their communication. 


The right Ventriclz has much fewer fleſhy Fi- 
bres, and is much ſofter than the left: Fach ot. 
em are furniſh'd with a Vein and an Artery. The 
right Ventricle receives the Blood cf the Cava, 


and throws it out into the Artery of the Lungs. 
The left receives the Blood from the Pulmonai * 
Vein, and throws it into the Aorta. 

The lend Cava, and the Pulmonary Vein grow 
wider, before they enter the Ventricles; and 
form that which we call the Auricles, or Ears 
of the Heart; of which the right one drives the 
| Blood into the right Ventricle, and the letr into 
the left Ventricle. 

The Fibres of the left Ventricle are ſtronger 
than thoſe of the right ; by reaſon that the Blood 


in the left Ventricle, is but Juſt impregnated 
with treſh Aereal Salts in the Lungs, and theſe 


Salts infinuate themſelves into its Fibres, and 
ſo render *em ſtronger and firmer, and more vi- 
gorous and active, and more proper to throw 
the Blood into all parts through the Aorta. 


Theſc Salts, by increaſing the Solidity of the Fi- 


bres, do likewiſe ſhorten em; fo that the left 
Ventricle is longer than the right, bur not ſo 
broad. 


The Structure of the Auricles, is _ ad- 
mirable with that of the Heart. The 


two Tendons. One of theſe Tendons is faſten'd 


to the Baſis, or upper part of the Heart; and is 


common both to the Fibres of the Heart, and 
thoſe of the Auricies, The other lies by the Vein 
which 


Ears are 
Muſcles, conſiſting of two Rows of Fibres, and 


* 
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which forms the Auricle. Some of their inter- 


nal Fibres, make detach'd Columns, as it were; 


and the other external Fibres form lizzwiſe 


{maller Columns. Theſe external and internal 
Columns lie a-crols, as the Rows ot the Fibres 


do. Theſe Columns ought to be look'd upon as 
ſo many little ſeparate Muſcles. The right Au- 


ricle is much larger than the left; by reaton that 
the Blood is thicker, and moves more ſlowly in 
the right Auricle, than when it comes from the 


Pulmonary Vein. 1 5 . 
Some Phyſicians, not minding this Reaſon, 
have imagin'd, that all the Blood of the Cava 


could not paſs through the left Ventricle, tho' it 
did through the right, pleading that it was more 
rarified in the Lungs. But they ſhould have 
conſider d, 1. That tho? the right Auricle is lar- 
ger than the left, yet the right Ventricle is not 


larger than the left. 2. Thar part of rae Serum 
ot the Blood paſſes into the Lymphatick Veſſels 
of the Lungs. And, 3. Thar the Blood moves 


more {lowly in the Cava, and right Ventricle, 


than atter its exit from the Lungs. : 
The Contraction of the Auricles precedes thar 
of the Heart: They contract themſelves when 
the Ventricles of the Heart dilate themſelves , 
and each Ventricle receives the Blood thrown 
out by its reſpectivs Auricle, at every contra- 
Lion. . 


Having thus diſpatch'd the Fibres of the Breaſt, 
and its Auricles, we are now to take a View ot 


its Ventricles. 


There are ſome Fibres in the right Ventricle, 


which run a-croſs its middle, and are faſten'd 
on one hide to the Partition-wall, call'd Septum 
Medizm , and on the other to the op — 
ES — ce Wall. 
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Wall. But in the left we meet with no ſuch 

Fibres. . „ TE. 
The Ventricles preſent us likewiſe with fleſhy 


Columns and Valves. The Valves of the right 


Ventticle, are placd, either at the mouth ot the 


(uv, or at that of the Pulmonary Artery. The 
Valves of the Cæba are three in number, and 
make up a Membranous Circle: We call em 


Tricuſpides. They're fo plac d as to look from 
without to the inſide of the Heart, and arc ty'd 


faſt by three or four tendonous Fibres to the 


fleſhy Columns of that Ventricle. When the 
tip or point of the Heart enlarges its diſtance 
from the Baſis, theſe Valves fall flat againſt the 
Walls, being pull'd by the Columns; by which 
means the Blood gains an eahie paſſage from the 


right Auricle, into the right Ventricle. But in 


the Syſto/e, or Contraction, when the Point ap 
proaches to the Baſis, theſe Valves are ſer at li- 
berty; and the Blood endeavouring to retire, 
puſhes em up to the entry ot the Vein; and by 
that means ſtops its own paſſage on that fide. 
Beſides, the fleſhy Pillars defend the Walls, 
from being over born by the Impetuofiry of the 
Blood. G 05 5 
There are three Valves, call'd Sig moide g, which 
have the Figure of a C, and are ſeated in the 


Tight Ventricle, at the mouth of the Palmonary 


Aricry, Their potture is ſuch, that they are 
eaſily run down by the Blood iftuing out of the 


right Ventricle, in order to enter the Pulmona- 


ry Artery ; bur when the Blood attempts to re. 
turn, it ſhuts them, and ſo prevents its own re- 
treat. . _ 
The Structure of the left Ventricle is much the 
ſame, bating that the Valves and fleſhy Pillars 
are ſtronger and more compact, than in the 
right. W eB 


At 
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At the Orifice of the Pulmonary Artery, open- 
ing into the left Ventricle, there are only two 


Valves, which we call Mitrales, from their re- 
ſemblance of a Mitre. They're plac'd like the 


_ Tricuſpides, looking inwards , and are ty'd faſt 
to the fleſhy Pillars after the ſame manner with 
the Valves of the Cava. They have nothing pe- 


culiar, fave that they're only two in number; 


but ſince the Pipe or Veſſel is oval, two may 


{crve to ſtop it exactly. 
At the mouth of the Aorta, there 2 are ; three 


Valves call'd Semlunares ; which reſemble the 


Sigmoides both in Figure and Office: For they al- 
low the Blood to paſs out of the Ventricle into 


the Aorta, and hinder it to return from the Arte 


to the Ventricle. 
The knowledge of the Valves, is very fervice- 


able in pointing out the Courſe of the Liquors. 


that circulare in the Body. But {till there are 
{ome Difficulties that it does not remove: For 
inttance : Why does not the Blood of the de- 
ſcending Cova, hinder thit of the aſcending to 


enter the right Auicle ? Dr. Lower has well ob. 
ſerv'd, that there ſtands a Riſing, or Ridge of 


* 


Fleſh, between the two Trunks of the Cavy. 


under the Auricle ; which turns the Shock ot 


the Blood in the deſcending Cv altogether, or 1'- 
moſt altogether, upon the Heart, and diverts it 
trom the aſcending Caps. 


After a due Conſideration of the Structure of 

the Heart, will be ſeaſonable to offer ſome 
probable Conjectures of its uſe. But the fol- 
lowing Remarks ought to be premis d. 


The Heart has the Structure of a Muſ- 


_ It moves like other Muſcles; that is, it 
ſwells and grows hard; from which we may 
con 
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conclude, that its Motion depends upon the like 


cauſe. e 
2. The Heart has a Motion of Dilatation, 
and Contraction, which the Artiſts call Diaſtole 


and Syſtole. In the Diaſtole it opens and re- 


ceives the Blood; and in the Sy/to/e it ſqueezes 
n V•ö 8 
3. When the Heart receives the Blood, it grows 


longer; but when it expels it, it becomes ſhort- 
er; ſo that the Diaſtole conſiſts in the lengthen- 


ing of the Heart, and the Sy/?o/e in the ſhortning 
of it. This Propoſition is eaſily prov'd: For if 


you open a living Frog, you'll find the Heart 
turns white, and expels the Blood, when the 
Tip is drawn up to the Baſis; but reddens when 
the Tip retires. And tor a further Confirmati- 
on, it you thruſt your Finger into the Ventricles 
while the Heart bears, you'll find your Finger 


ſqueez d when the Point comes up, and very ea- 


be when ic rennes. 

4. During the Diaftole of the Auricles, the 
Heart performs its Syſtole; and while the Auri- 
cles perform their Sy/?o/e, the Heart is in a Dia. 


ſtole. This is viſible in a Frog: For the Auricles 


redden, when the Ventricles turn white; and when 

theſe redden, the others whiten. 5 
5. Arterics have their Dia ole and Syſtcle. 

Their Piaſtole keeps time with that of the Auri- 


cles; and by conſequence, their motion is oppo- 
fite to that of the ear! ; that is, when the one 


contracts, the other dilares, and e contra. 
6. It you pull out the Heart, it will beat ſtill: 


Nay, tho? you cut in pieces, it will ſtill retain a 
Pulſation; cſpecially in Carps, Eels, Cc. 


Several Philoſophers and Phyficians, have en- 
deavour d to explain the Niotion of the Heart 
mechanically. Amang all their Syſtems, there 

. are 


1 
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are three in great eſteem, under which the reſt 
may be couch'd. CET 5 

Deſcartes ſuppoſes, that the Heart is poſſeſs'd 
of a Fire without Light, very proper for rarify- 


ing the Blood, which, according to his Syſtem, 
falls by drops into the Ventricles. And accor- 
dingly alledges, that the Blood is in the ſame 
Condition, with other Bodies that are apt to 


rarifie, when pour'd by little and little into a 
very hot Veſſel ; ſuch as Milk, Oyl, Cc. The 
Jena Cava, ſays the Philoſopher, drops a drop 


of Blood into the right Ventricle, and the P.. 
monary Vein drops another into the left Ventri- 


cle. Theſe two drops of Blood, continues he, 
enlarge their dimenſions, and preſs up the Valves 
of the Veſſels from whence they came, and ſo 


prevent the ingreſs of freſh Blood. In the mean 


time, the drop that's within, is rarify'd more 


and more by its ſtay ; upon which the Heart 


{wells, and the Valves of the Arteries are open'd, 


and the then rarify'd drop entring the Arterics, 


heaves them up; after which, the Heart and 
Arteries fink, and give admiſſion to a freſh drop 
of Blood in each Ventricle : And this drop being 
 1arity'd in like manner, produces the ſame effect 
as before. 7 - 


This Syſtem, I take it, is contrary to Experi- 
ence : 1. The Blood is not of a nature ſo very 


proper for rarifaction. 2.The Heart has not ſuffici- 
ent heat for ſuch a rarifaction. 3. The Heart is ſo far 
from ſhortning it ſelf when it receives the Blood, 
that in eſtect it is then lengthen'd : Which, in 


my Opinion, does abſolutely overrhrow the ad- 
vances ot this mighty Phyſiciun. 4. The Syſtole 


of the Heart is contemporary with the Diaſtole 
of the Artery, and the dilate l Artery receives the 
Blood, Wien hs contrattes He irt 1queezes it 


Cut. 
1 
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The ſccond Opinion is: That the Motion of 
the Heart is owing to the Spirits rang'd in the 
fleſhy Fibres ; which by ſallying now into the 
internal, and now into the external Fibres, oc- 
cCaſion alternate Dilatations and Contractions. 
But the falſity of that thought is eaſily made to 
appear. 1. The internal and external Fibres act 
Joyntly, and ar the fam? time: They are both 
Spiral; and all that either oft em can do, is to 
{traiten the Heart, by ſhortening themſelves. 
2. We find a little beating Bladder, or Bottle, 
which can be nothing elſe but the Heart, in a 
brooded Egg, betore the Brain of the Chick is 
form'd, and conſequently before the exiſtence of 
Animal Spirits: So that the Motion of the 
Heart has no abſolute dependance upon the 
Spirits. . 3 

The third Syſtem advances, that the Motion 
of the Heart depends upon the Spirits and Blood. 
*Tis alledg'd, that the Spirits ſwelling up the Fi. 
bres of the Heart and Auricles, keep em always 
ſhorten'd. and upon the ſpring, which they call 
the Syole, becauſe the Cavitics are leſſend when 
the Fibres are ſhorren'd ; bur thar the Fibres of 
the Auricles, and thoſe of the Heart. are not con- 
tracted at the lame time. Thus when the rebound. 
ing ſpring of the Fibres is weaken'd. and the Blecd 
ot the Veins imploys both its weight, and the 
impulſo it receiv'd in its progreſs, to make way, 
it gains entrance into the Auricles. But after 
that, the impulſe of the Blood ceaſes, and the 
ipring of the Auricles increaſes; by reaſon of 
the perpetual Recruits of freſh Spirits; and the 
Fibres ſtraiten the Cavity, fo as to expel the 
Blood into the Ventricles, being affiſted for that 
end by the Blood's own weight. Atter this ef- 
fect, the impulſe ceaſcs, and the Ventricles re 
trieve their tormer vg; and empty the Blood. 

into 
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into the Arteries, which they could not throw 
into the Veins by rea ton of their Valves. This 
Scheme is mechanical indeed ; but it does not 
fully account tor all the Pharomena © AS, 1. hen 
you take out the Heart of an Animal, it ſhould 
not beit at this rate; fince there remains almoſt 


no other force bur that of its Spring which keeps 
it always contracted; and there is no Blood, to 
make a Diattole. But after all, "tis Matter of 


Fact, that its dilatation and contraction arc Very 


near equal. 2. If the Blood were the Author of 


the Dilatation, when once it has maſter'd the 
ſpring or contracting force, it would itill keep 
vpn Doors for the fllowing Blood, and the 
continual Flux would be ſo great, that the Mul- 
an would never be able ro recover a Contracti- 
on: For the current of the Veinous Blood is al- 

inays equal, ſincèe it docs = fow wich Toulrs 45 


it does in the Arteries. So that the force of the 


Blood would not be impair'd by its opening the 
Heart; fince at that rate the Heart would be 
only 4 imple Thorough tare , without any Pul- 
ſition. 3. The Heart moves in the little Bot- 
tles * mention d, notwithſtanding the ablence 
of the Animal Spirits. 

As none of the above-mention'd Syſtems is ca- 
Fable to latishe an accurate Thybcian , lol am 
obtis; d ro acknowledge, that the Scheme I pro- 

posd in the firſt Edition ot this Treatile, dues 


3 


ot {nine mu felt. 'Tis Tue, Us NUT exP03'd - 


69 att the Ditfculrics thar attend the or acts 
but 'tis impoſſible to {cre2n it from ſome : For 
it may be juſtly flid, thac all the Contrivers of 
Syſtems are ſhort, in nos explaining the Phyſt- 
cal Cauſe, of What they lay down by way of 


ſuppoſition. That is, they ſuppoſe that the 


whole Machine of the Body is in motion, and 
that the Liquors flow in their Vellels : Now, 
* they 
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they ſhould have found out, and explain'd the 


Cauſe of rhoſe different Motions. Tho” that be. 
a thing of the greiteſt importance, yet no Man 
hi trac'd it. | prefume, the Explication I am. 
about to give, will fatistie thole who conſider, 
that we know of no other Agents for putting this 
Spring in motion, but thoſe J have inſiſted on; 
and that, I ſuppoſe, in a manner, nothing that 


is not demonſtrated, and conturmable to all the 


known Phenomena : And moreover, that my Ex- 


plication reaches ſeveral Effects that are not ac- 
counted for in any other Syſtem. *Tis a plain, 


accurate Scheme; but indeed the whole is ow- 
ing to the Thoughts of a Friend, who was ſo 


kind as to impart it to me. I doubt not, it my 
Friend had publiſh'd it himſelf, he had ſet it off 


to better advantage: But as rough as the Draught 


is, twill ſtill diſcover the juſtneſs and quickneſs 
of his Thought. „„ 

In order to find out the cauſe of the Motion 
of the Heart, we muſt premiſe, that the Blood 
of the Vena Cava paſtes into the right Auricle of 


the Heart, and from thence into the right Ven- 
tricle; that in the like manner, the Pulmonary 
Vein empries it ſelf into the left Auricle , and 


the left Auricle into the left Ventricle ; that af- 
ter that, the two Ventricles empty themſelves 


into the two large Arteries inſerted in em; and 


chat theſe Arteries, after being divided and ſub- 


divided into ſeveral ſmall and almoſt inſenſible 
Branches, meet at the end with little Veins, 


which re unite, and run into the great Veins now 
mention'd. „ ” 
Tho” this communication is not obvious to our 
Senſes, yet 'tis made to appear by clear demon- 
tration. *Tis further neceſſary to call to mind, 
mat the Ventricles of the Heart empty them- 


_ telves, and fill the Arteries, at the tame time 


that 
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that the Veins disburden themſelves into the Au— 
ricles; and that in like manner, the Contratti- 
on of the Arteries is contemporary with that of 
the Auricles; and both theſe are contemporary 


| with the dilatation of the Veniricles of the Heart, 
and reciprocally the Contraction of the Ventri- 


cles of the Heart, is contemporary with the di- 
 latation of the Auricles and Arteries. This ſup- 
poles an alternative Motion between the Auricles 


and Ventricles of the Heart, and between the 


Ventricles of the Heart and the Arteri2s, as well 
as between the Arteries and Veins, and between 


the Veins and the Auricles. But after all, it is 


to be obferv'd, that the Motion of the Veins 15 


unperceivable ; and that the Heart cut out, and 
ſeparated from the Veins ard Arteries, retains 


its Pulſation a long time, and its Motions are al. 
ternative, notwithſtanding their irregularity, 


In this place 1 am only in quett of the cauſe 


of one of theſ2 Morions, viz. that of Contra- 


ion; for, as I take it, the Motion of Dilara- 
tion 1s (ſuf? iciently accounte? ior, by the neceſſity 
that 4 neighbouring: part lic; under, to receive 
the Blood when thrown upon it by the contract. 
ei part. 

In order to explain all theſe different Phono 
menu, together with thoſe I mention'd above. re- 
lating to the Motion of the Heart; lets mind 


the tollowing Remarks: 1. That the Veins and 
Arteries are turniſh'd with Fibres, ſome circular, 
and ſome running length-ways, which intertect 


one another. 2. That the long Fibres are not 
always parallel, but lie a croſs- one another in 


ſeveril places. The ſame may be apply” } io the 


circular Fibres. 3. That the long and cit cular 


Fibres do not joyn 75 clolz, as not to leave fome 


little Intervals between 'em, which may be con-: 
hd-r.1 as ſo many Chintks, ſomewhat oblong. 
E 2 4. That 
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+. That theſe Chinks are larger in the Veins 
thin in the Arteries. 5. That the ſubtile Mat- 
ter ringing in theſe Chinks, mult needs ſhorten 
the long and circular Fibres, by ſhoving them a- 
ſide, and conlequently impair both the length 
and width of the Veſſel. We fee every Day, 
that a Rope abridgés its length, when Water, 


or any other Liquor {wells it. Tis well known 
by the Rules ot Mechanilin, that any Liquor 


Paſſing through a Chink, endeavours to enlarge 
it, fince that which ofters to paſs cannot be al- 
ways of an exact ſize, but every now and then 
{urpalles the juſt Dimenſions of the Chink ; in 
which cat it docs the office of a Wedge. And 


therefore we are not to doubt, but that the ſub- 


tile Matter ranging through the Fibres of the 
Veins and Arteries, is capable to enlarge their 
mutual diſtances, as well as in all other Bodics, 
and to alter the Figure of the Interſtices. Thus 
thoſe that were oblong, may become round. 
This ſubtile Matter may likewiſe ſwell the Pi- 
bres, and conſequently make them ihortzr. Now 
all this muſt needs bring down the wicch and 
length of the Veſſel ro 2 certain fc. That fup- 


pos'd, I ſay, the Veins contracting chemſelves, 


þ | 'O 
and abridging their length and width, do, by 
Virtue of this Spring deriv'd from the tubtile 
Matter to their Fries, drive the contain d Blood 


into the Auicls ; For the Blood Ling oblig'd 


ro:QEpart, and the Holton of the Valves op- 
POIINg its retreat into the rteries, it cannot but 
TPMT into che Auricles. Since the contraction 
1 che Vein runs i along the Veiel. ir follows 
Oz LC Gil uns . an lo Lic ile. 8 10 Oos, 
that notivithitaniing its being unperceivable, it 
certainly ſqucczes our at the exttemity of each 
* ein 4 large drop Ci Blood ; which being of it 
7 A is. i RON ESI oo 3 5 SY my 14 
eli poſſeſt of a Spiing and conſ-lerable Impulſe, 
x - 5 * 53 27 Fn, | , 122 I2 1 » 1 dP : 0 | 
being penetiated „ tae lubiile Matter. and puſht 


* 
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pw 
en by the Vein, makes its way into the Auricle 


This Auricle has à Spring as well as the Vein, 
and indeed a greater one ; for it enjoys a greater 


number ot Fibres, and thotæ much more com- 


pic; and fo the ſubtile Matter ranging throug rh 
its Fibres, and the contain'd Blood, does at once 


rarific the Blood, ind ſhorten the Fibres of the Au. 


ricle; by which means, the Blood being hindred 


y theValves to return into rheVein,ts expelPd into 


the adjacent Ventricle of the Herr, where its en 
trance is tree. This Ventricle is turniih d with 1 
much greater number ot Fi! bre than the Auricles, o 
that when its Fibres are fhorten'd by the Impulle 
of the ſubtile Air enlarging their Intervals, the 


Tip or Point is drawn N to the Baſis; upon 


which, the Cavity of the Ventricle is leſlen d, 
and the Blood, which = Ot return into the Au- 


ricles, their Mouth being ſhut by the Lee 


Valves, is torc'd into the Arteries. where the 
S19mot, des Valves give way for its patlige. 


The Arteries which give wav to the Impuls 


of the Blood, are afterwards contractd by the 
influence of the ſubtile Matter that tplits and 
ſeparates their Fibres, by which neuns they 
{queeze out into the Veins a quantity of Blood, 

almoſt equal to that they receiv'd from the Heart. 


After the cvacudtion of the Arteries, the Spring 


of the Arterious Blood. which contilts in Rart- 


faction, is much weaken'd, and the Spring f 
the Artery having now ſqueez'd out à certain 


quantity of Blood, is not capable to go further. 
'Tis manitelt, chat the ſubtile Matter makes on. 
ly a Certain removal of the Fibres, beyond which 
it cannot go: For inſtance; it the Chinks are 
oblong, and the ſtrugling of the ſubtile Matter 
makes them round; I cannot concetve, that the 


mutual departure of the Fibres, and the contra- 


Hon of the Artery, can continue beyond the 
2 ex- 
2 
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extent of that cauſe. This is one of the prin» 
cipal Reaſons why the ſpring, or contracting 
torce, docs not always rite and increaſe; and 
likewiſe, why it gives way to the impulle of the 

| Liquors, which, by dilating the Vetlel, reftore 
the wonted figure and narrownels of its Pores. 
Add ro all this that the Fibres ot the Veins may 
have the fame diſpoſition of Pores, with the Pi, 


breœs of the Ventricles ut the Heart; and I know 


no reaſon, why the Pores of the Fibres ot the 
Arteries, and Auricles, may not have 4 mutual 


reſemblance, and a diſpoßtion quite dierent 
rs that oi the Heart and Veins. Let's ſuppole 


then 2 fort of oppolition between theſe antago- 
nitt Figures; particularly, that the Veins have 
larger Porcs than the Arteries, which is an undi- 


ſputed Truth. Now the ſubtile Matter having 


luch a compoſure of parts, that ſometimes the 


coarſer over power the finer, and ſometimes the 


fine parts out number the coarſe; this being the 
Cempotition of the ſubtile Marter, it will 1e- 
double its efforts at one time, in ſpliuing the 
Fibres of the Veins and Ventricles, and at ano. 
ther in enlarging the Pores of the Auricles and 


Arteries z and conſequently at one time will 


contract the Veins and Ventricles, and at und 
ther time the Arteries and Auricks. And this, 
I rake it, is one of the principal Cauſes of the 
alternative Motions of the Heart ſpecially when 
tis ſeparated from its Trunk. 

Perhaps it will be objected, thar fince the Ar 


teries have a much greater ſpring than the Veins, 
they ſhou'd iqueeze our a greater quantity of 
Blood into the Veins, than the Veins can drive 


into the Auricles ; which wou'd fink the cecono- 
my of the Circulation, To remove this difficul- 
ty, I propoſe the following Remarks: 1. That 
as the Arteries have a greater ſpring de the 

eins 
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Veins, fo they have leſs bulk. 2. Thar the Ar: 


_ terious Blood being more rarihed by the Air in 
the Lungs, has a fcatter'd and weaxer ſpring. 
3. That a much greater force is required to 
{queeze out a certain quantity of Liquor when 


it is rarified, than when it is not; by reaſon that 


the raritying Air, or ſubtile Matter, flips out ar 


E 5 
It may be further objeQed, That ſince the ſub. 
tile Matter does cqually penetrate all Bodics, it 


ſhould make the Alternations of the Pulſe equal 


in all Animals, whether young or old, fererith 
or not feveriſh; which is known to be falſe. This 
difficulty will eaſily be remov'd, if we obſcrve, 
that the Cauſe of theAlternations was not thrown 


altogether upon the ſole magnitude of the Pores 
of the Veins and Arterics ; but upon that in con- 


junction with the greater and leſſer raritaction 
of the contain'd Blood. Now tis manitelt, that 


the Blood will be more or leſs rariied, according 


as its parts are more or leſs apr to be mov d, up- 
on their reſpective Centers, by the ſubtile Mat- 
ter: For 'tis to be obſerv'd, that rari faction is 
only occaſion'd by the motion of each part upon 
its own Center; which, before rhe raritattion, 
was not at all mov'd in that faſhion. And for- 
aſmuch as every part that is not exactly round, 
will require more ſpace than it did before, ſo 
the whole Maſs in general will likewiſe require 


larger Bounds. 2. When a Liquor demands 


more room, and does not find it, twill endea- 
your to accelerate its pace, and in effect will run 


more ſwiftly, if it mcets with no obſtacle. 3. The 


Particles of Blood in teveriſh and young Perſons 
are very apt to rarifie; this aptneſs to rarifie 
ſeems to proceed from the proportional inequa- 
lity of the parts; on which occaſion, the little 
ſine Particles are eaſily put in motion round their 

E 4 WN 
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own Center, by the ſubtile matter; and thcſc 
communicate their motion to the parts that are 
ſomewhit coarſer ; and thele again to the next 
degree of coarler parts, and fo on. But when 
the Blood is quite deſtitute of one or two of 


theſe gridual diſterences among its parts, 'tis 


more difficult to rarine it; that is to fav, it both 
requires a longer time to rarine. and its rarit. 
ction is not 10 great. 

It may be objected in the third place, that tig 
not at all probable, that the ſubtile Matter is 
compos'd of nne and coarſe parts, in fo juſt a 
proportion as to regulate the Alternations ot the 

Pulle Oc. TI an{wer, Thar there's no fuch Ex 


actneſs requir'd ; for if we examine the ſubtile 
Matter, which queſtionleſs enjoys a diverſity of 


parts, we'll nnd that it begins to play upon e!- 
ther the Veins or Arteries, by contracting them; 
and as ſoon as one, for inſtance the Artery. is 
contracted, the other, for inſtance the Vein, is 
dilated ; and its Pores are ſtraiten'd, while thoſe 
ot the Artery are enlarg'd to a determin d de- 


gree, or to a certain point, at which the ſubtile 


Matter turns its action upon the Pores of the 
Veins and Ventricles : And then the Poræs of the 


Arteries are leſſend in their turn; and that alone 


is ſufficient. As for the time which the ſubtile 


Matter ſpends in making the oblong Chinks 
round, the determination of that ſpace of time 


is leſs owing to the ſubtile Matter that cauſes 
the Spring, than to the Fabrick of the Spring it 
felt, which can ſcarce be either ſwifter or ſlower. 
Ihe uſe of the Heart, is, to reccive the Blood 
from all the parts of the Body, and to remit it 
by the Arteries into all parts. Thus it is the 
principal Organ of Circulation, being fo very 
ſerviceable, whether in conveying the Blood to all 
the parts of the Body, or in mixing and incor- 
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porating the Chylous Particles with the Blood; 
or, in fine, in ſubtiliſing and 1caning the Blood, 
both by grinding and ſqueszing it in its Ventri— 
cles, and by putting it in a rapid Motion. This 
the general uſe of the Heait. As for the par- 
ticular Uses of its ſeveral parts, I have already 
given them; or, at Icatt, have advanc'd ſuch J- 
deus as will cahly direct you to them. 


T AB. IV. 
Fig. r. From Dr. Lower. 
Repreſenting the Orifice of the left Ventricle, ; 


1a. Ihe Pulmonary Vein laid ohen. 

b. Ihe leſt Auricle. 

c. The Foramen Ovale, %% in a Fatus. 

d d. Ihe Mytral Vatoes, which faveur the en- 
try of the Blood from the Pulmonary Vein in- 
tothe Heart, and hinder 115 retreat into the 
ſaid Vein. : 

ee. The fleſhy Pillars. 

tf. The Fibres ſupporting the Mytral Valves. 
gg. Ihe [mel Colnmns. © 

h. The paſſage under the Mytral Valves, tebicb 
convey the Blood into the Aorta. 

1. The Mucro, or Point of the Heart. 


Fig. 2. 


Repreſents the Orifice of the right Ventri-te 
opening into the Pulmonary Artery ; where 
the Sigmoides Valves a/low of the Blood's de- 
parture from the Heart into the Pulmonary 
Artery, but oppoſe its return to the Heart. 


Fig. 
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Fig. 3 


Repreſents the fleſhy Fibres of the Heart, tur 


ing round towards the Point. 
Fig. 4; 
Repreſents the Fibres of the tip of the Heart, 


— —— 


. 
Of the Compoſition of the B L O O D. 


T HO the Blood differs from the Chyle, and 


the Chyle from the Aliment, tis neverthe- 
leſs very certain, that the Blood and Chyle are 


poſſeſt of parts, which reſemble thoſe of the A- 
liment, and ditter from em but very little, up- 


on the ſcore of their greater or leſſer Motion. 


However, theſe parts being diſunited from the 
other parts of the Aliment, and mix'd up in a 


ne faſhion, cannot but make a quite different 


appearance, and be employ'd for different uſes, 
when they are in the Veins. Thole Alimentary 


Particles which roll in our Veſſels, are of a red. 
diſh yellow colour, and ſprightly, when lodged | 


in the Arteries; but in the Veins they are of a 


reddiſh brown, and much duller : Which ſeems 
to prove, that Motion is one of the principal 


_ Cauſes of the Transformation of Liquors in our 
Bodies. On the other hand, it cannot be deny'd. 
that the ſame Alimentary Particles ſeem to aſ- 
fume new forms every Minute, according to the 


variety of their mutual ſeparation or combina- 
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tion. Thus the S /i and Bile, which are not 


to he ſeen 1 in the Blood. no more then Sced, Milk, 
Far wax, Cc. have nevertheleſs à real exiſtence 
in the load tor wherever their reſpective ſe- 
cretory Sie 8 ſeparare their Particles from the 
reſt, they are plainly perceiv'd in their Citterns. 


"W hen the Air has {eparated the parts of Blood 
drawn our of the Body, we may dittinguiſh the 
| Fibrous part from the Scrous; that is, we per- 
ccive the coarter parts link d together like 


Threads, and form'd into a Curd, while the o- 
ther continne their Liquid State. And when we 


examine 4 drop of Blocd newly drawn, with a 


Microſcope,we perceive round and longiſh Parts, 
{wimming and rolling in the Clear Liquor. 

In preparing Gunpowder, tis manifeſt, that 
the parts of the Coals, Sulphur, and Saltperre, 


muſt be mix'd in a certain particular way, be- 


fore they can produce the wonted ctrects : In 
the like manner, the parts of the Bile, Spittle, 
Sc. muſt be mix d in a particular Way to ap pea 
in the form of Blood. 

We muſt allow the Blocd to have many patts 


of different figure and magnitude. Tis undenia- 


ble, that it contains Scrous, Urinary, Salivary, 


Bilious, Seminal, Milky, and L ympharick pa rts; 


which have, all of em, their peculiar figure and 


magnitude. | Tho! all theſe Liquors ditter from 
one another, they have ſtil! fome cominon parts; 

tor inſtance, it is probably conjectur'd. that the 
_ Saliva, the Lymph, the Bil- 8 and the 8. aum, 
kave ſome ſimilar parts, tho the grofs of a 1 


their parts is very different. In treating ot the 
Saliva, I reckon'd up a gicat part ot the Princi 


ples of theſ: Liquors and thall only add, that 


all rheledittercir Liquors ditter vaitly from tho{c 
of their own form in dittere nt Subjects. For tho? 
is true, that the greater or leller quantity ot 

Saliva, 


— 
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| Saliva, Bile, Oyl, Sc. in the Mats of Blood, 
docs vary the Temperaments of Mcn very conſi— 
derably; Jam (till perſwaded, /t. that is not 
lufficient; and thit the Principles oft the Saliva. 
or Bile, in one Conitrutton, are ditterent from 


thoſe in another. 'Tis 24 hird matter to trace 


this matter to the hottum : Fur, without an in 
finity of Reflection. upon the Quantity of the 
- Saliva voided by the Man, upon his Appetite, 
his Digeſtion, the Freedom of his Belly, the 
Quantity of his Urine, the Condition and Habir 
Ot his Body, the Pulſarion of his Arteries , the 
Excrcite of his Body and Mind, his Paſſions, e. 
"Tis impoſable to be fully acquainted wien his 
Temperament, 7. c. The Figure, Magnitude, and 
Quantity of che liquid Particles that roll in hi; 
Veſſels. Without doubt the greater or leſſer 
Quantity of Spittle, the greater or leſſer A ppe. 


tite, the diticrence of Tattes, the good or bad 
 Digeition of a certain tort of Food, will diſco- 


ver the Diſpoſition and Quantity of the Salivary 
Particles, and of the Stomachick Ferment in our 
Blood: The Condition of the Bully, will ſpeak 
the abundance or deficiency of Rilious Particles, 
the ſmalneſs of the Bones, will intimate a want 
of ſuch parts as are calculated for the nouriſh- 


ment of Bones, Cc. And to ſum up all, the 
Blood expos'd to the Air, acquires a lively red 


nels ; yet all Men's Blood does not equally red- 
den : From whence we may infer, that a due 


Examination of the Blood, might furniſh us with 
ConjeQures upon the difference of Conſtitutions. - 


_— we. a... aA _— 
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Cu as. VI. 


( "f the Charge which the Blood undergoes in 


the Lung . 


O underſtand the 113 of the Blood's 
Paſſage through the Lungs, we mult ſup- 


poſe, that the Lungs iwell when the Air enters 


into 'em, and fink when it departs : Ot which 
more elſewhere. 

The Lungs are n ſoft fey Body. ſeared i in 
the Breaſt fo advantagioutly, that it has room 
to {well. They're coverd with 4 ſtrong thick 
Membrane, and are divided by the Allediaſtinum 
into two Jobe, each of which is compos'd of ſe. 
veral Velcles. or little Bladders, which com: 
mMmunicate one with another, each of em being, 
turnith'd with “eins, Aricrics, Nerves, an l Lym: 
phatick Veſſels. 

[ conſider the Lungs as aveckaing a Bunch 
oi Grapes wrapr up in a Cloth: For the 105 t, 
which were dilcover'd by the late famous 1177. 


Pig hi, firtt Phylician to Pope ICON XII. m av. 


jultly be compar ro the little (Juſters, of whi ch 
the Bunch is compos'd ; ard as every Clutter 


contains its Berries or Grapes, io ev ery Lohe has 


its lefler Lobes; and the Branches of the Wind- 


pipe which terminate in every Lobe, bear a neai 


relembilance to the ſmall Branches upon which 
the Grapes grow. 


Malpight obſerv'd Intervals between theſe 


Lobes, which are not ſimple Cavities, hut Veſi- 


ges compos d of two Membranes, one ot which 


u continuation ot the NMembrancs of the Wind- 


pipe, 


„ _ 
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pipe, and the other a continuation of the Mem- 


branes of each Lobe. 


Some of theſe Interſtices are Pare/le/ipipedums, 
ſome Cubes, ſome Spherical, and ſome of irre 
gular Figures. All the Lobes have a mutual 


communication by holes; and are found in great 
numbers, behind the outer Membrane ot the 
Lungs. They are full of Air, and incompaſs'd 


with 4 String ot Veins and Arteries. 


One would think that the Interſtices of the 
Lobes ſhou'd receive the Air, ſince their Mem. 


branes are deriv'd from the Windpipe, and the 


Lobes themſelves : Bur we find by Experience, 


that it vou blow up the Windpipe, theſe Inter- 
ſtices will not {well, but the Lobes will; and 


on rhe contrary, it you open one of theſe Inter- 
ſtices, and blow into it, the whole Subſtance of 
the Lungs will twell, and the Intervals between 


the Lobes will be much enlarg'd, notwithſtand- 


ing that the Lobes don't ſcem to riſe arall. From 


this Experiment ſome conclude. that the Inter 
ſtices receive- no Air. Dr. Iv://:s fancied, that 
the Velicls encompaſhing theſe Interſtices, raiſe a 
Vapour, which turns into Water, and enters the 
Lymphatick Veilels, that creep along the exter- 


nal Membrane of the Lungs. But in regard rh; 
 Humours of our Body ate ſeparated trom the 


Blood by Filtration only, and never by Eva. 


poration, we may conclude, that this Lymph 


1s ſtraind out, either in th: Membranes of 
the Lungs, or in ſome Glandules Tis ob. 


ſerv'd, that the Lungs cut out of an Animal, 


float in Water; which proves, that after Expi- 
ration, the Lungs are not altogether void of Air; 


and from thence we may inter, that theſe Inter. 
ſtrices contain a fort of Air that is not expell'd 
by each Expiration : Not that this Air is not 
convey d by the W indpipe ; but only has it 
nds 


ye” SY 


TauvRys ANATOMY. 63 
finds difficulty to get out of the Interſtices, and 
there coming in but a little at ev'ry inſpiration, we 

are not to think it ſtrange that the ſwelling of the 


Interſtices is inſenſible: But on the contrary, theAir 


ol theLobes is expell'd at every turn of expiration; 
tor beſides that their Pores are very patent, and 
that they've very large paſſages for admitting 


and expelling the Air, they are furniſh'd with 


fleſhy Fibres to promote the Contraction. 
The Lungs have ſeveral forts of Veſſels ; par-. 
ticularly thoſe which bring and carry away the 


the Blood, beſides Nerves and Lymphatick 


Ven. 8 - 
The A/ſpera Arteria, or Windpipe, is a paſ- 
ſage from the Mouth to the Lungs. Tis com- 


pos'd of Membranes and Cartilaginous Rings, 


broke, or open, on the back part; I mean, that 


2 which touches the Guller. It has three 


Membranes. The innermoſt Membrane is ner- 
vous and glandulous, and ftrains out a Liquor 
that continually bedews the inſidè of the Pipe, 


to prevent its being dry'd up by the Air. The 


middle Membrane is fleſhy, and perturms the 
contracting part, by putting together the two 
broken ends of the Cartilaginous Rings. The 
outer one is ſtrong and tendonous : It covers the 
Cartilages, and the other Membranes, and keeps 
em from being over-dilated. The Head of the 
Windpipe is call'd the Larynx ; but I ſhall not 


inſiſt upon it at preſent, ſince 'tis rather an Or- 


gan of the Voice, than of Reſpiration. i 
When the Trachæa ſplits cr divides it ſelf in 
the Lungs, its Rings are broke in three or four 
pieces, ſo that the fleſhy Fibres can eaſily ſtraiten 
them. You muſt obſerve, that the Trachea is 
ſplit into as many Branches as the Lungs have 
I.obcs ; and then each of theſe Branches is ſubdi- 
Vid into as many ſmaller Branches, as 15 
obe 
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Lobe is into ſmaller Lobes: Inſomuch, that eve- 
ry little Lobe may be call'd a ſort of Lungs. 
Juſt as every Clutter may be call'd a ſmall 
Bunch. 
The Subſtance of the Artery of the Lungs, is, 
like that of the other Arteries, almolt Cartila: 
ginous. Ir rifes trom the right Ventricle, and 
conveys the Blood to the Lungs. Every Branch 
of the Windpipe has a Branch of this Artery un. 
der it: So that it is divided at the lame rare 
with the 1rachea, till a Branch from each of em 
has reach'd the ſmalleſt Lobes. But after that the 
Blood Veſſels extend their Branches a little fur- 
ther, and form a fort of P/exus, or Strings round 
. the Interſticcs, which one may eafily deſcry with 
a Microſcope. 

The Pulmonary Vein riſes from the left Ven: 
tricle. Tis divided and ſubdivided at the ſame 
rate with the Artery ; and deraches the ſame 
Branches which form the Plex. It lies under 
the Windpipe ; ſo that when that Pipe is dila- 
ted by the Air, it preſſes both this Vein and the 
Artery. and makes the Motion of rhe Blood 
greater and ſtronger. 

Befides theſe rwo great Blood Veſſels, which 
make all the Blood in the Body to circulate thro 
the Lungs; there is 2 Vein and an Artery that 
ſerves to nouriſh the L ungs. The Artery comes 
trom the Ata, and the Vein runs into the 1 
| Cava. ; 

The Lungs are alſo furnilh'd with Nerves and 
Lymphatick Veſtels. The Nerves are derivd 
trom a Branch that parts with the Par Lum, 
near the Region of rhe Heart, and d iſperſes its 
Branches to all che Lobes. The Lymphatick 
Veſſels riſe our of the Surtice of the Veſicular 
Cells, or the Interſticcs, and creep along the 
outward Membran ze of the Lungs, and at laſt 


empty 
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empty themſelves into the Thoracrok Duf, and 
the adjacent Veins. 5 


Having thus explain'd the Structure of the 


Lungs, we are now to enquire into its Uſes. 


Tis plain, chat when the Ribs heave themſelves 
up, they puſh the external Air ; which, finding 


no other tpace to lodge in, but the Cavity of the 


Breaſt, enters through the Larynx, and Wind- 
pipe, and blows up the Lobes of the Lungs : 


This we call Inſpiration. After that, part of 
the Muſcles of the Breaſt bring down the Ribs, 
and leflen their Cavity, and by conſequence 
ſqueeze the Air contain'd in the Lobes, and ex- 


pel it by the Windpipe: This we call Ex. 
tion. In this laſt Operation, the ſhortning 01 


the fleſhy Fibres of the Lobes, and of the Bran- 
ches of the Trachea, may give afhſtance : For, 


in diſſecting a live Frog, we ſee the Lobes iqueezs 
and empty themſelves only by the ſpring ot their 


Fibres, without any aſfiſtance from the Muſcles 
of the Brealt. . 
Frogs have 2 particular Organ, that ſerves 


them for Inſpiration, independently of the ele- 


vation of the Breaſt. Tis a ſmall Skin under 


the Throat, which is a little hollow, and lodges 


its Convexity in the Throat; but by extending 


it ſelf becomes ſtraight, and, by preſſing the ex- 
ternal Air, forces it to enter the Lobes. 


From what has been ſaid, we may gather, 


that in Expiration the Blood repairs to the Lungs 
in a larger quantity than in Inſprration ; and by 
the fame conſequence, that a greater quantity 


ot Blood is ſqueez'd out of the Lungs in Inſp: 
ratzon, than in Expiration. The quantity re. 


- pairtng to the Lungs in Ixſpiration, is leſſer, for 


two Kraſons. The firit is, That the dilate:! 
+rachea bears down upon the Blood - Veſlels, and 
is hinders the Artery to receive to much freſh 

I Blood. 


66 Tauvkys ANATOMY. 

Blood. The ſecond is, That the Lobes being 
much ſwell'd, or blown up, preſs the internal 
Air contain'd in the Interſtices ; and that Air be- 


ing firaiten'd . beats hard upon the Veſſels of 


the P/cxvs, which hinders them to receive 16 


much freſh Blood; bur the fame preſſure cauſes 


the blood in the Veins to run more ſwiftly. 


Some have objected, That a greater quantity 


t Blood ſhould repair to the Lungs in Inſprra- 
ton, than in Expiration , becauſe the Branches 
of the Lacht, by ſwelling and lengthning them- 
{clves, ſtretch out the Vetlels that accompany 


em; by which means the Liquors contain'd in 


em, will have an eaſier circulation. And on the 
other hand; in Expiration the Blood-Veſlels be. 
ing folded, ds twere, one above another, their 


Liquors muſt circulate with greater difficulty. 


To this Objection, one might rack another, vis. 
That *tis very probable, that when the Lungs are 


preſsd by the Middriff and the Ribs, they ſqueeze 
out more Blood than they receive. And 'tis 


certain, that in Expiration the Lungs are preſs'd 
by the Middriff and the Ribs, and that in Iz. 
ſpiration they are free from all preſſure. 


To anſwer theſe two Objcctions, we are to 


obſerve, That the Blood-Veſſels in the Lungs, 
_ are always ſtraight enough to give the Blood a 
free circulation; and fince there always re- 
mains ſome Air in the Interſtices, the Veſſels 


are neither ſunk nor wrinkled in the Expiration; 


For, after Death, if you dip the Lungs in Wa- 
ter, they'll rite to the Surtace, by virtue of the 
great quantity of Air that till remains within 

m. yy „5 TT 
As for the inſt Ohfection; The pretended 
ſtretching of the \ -!!cls, cannot advance the 
freedom of Circulation, tince they are nor lenp- 
then d or ſtretch' d. more than they're preſs'd and 
Hatten d- 
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fatten'd The ſecond Objection is equally weak; 
for the Lungs are far from being more preſs'd in 


Expiration, ſince on that occaſion they expel # 
great quantity of Air, that may eaſily ſlip out, 


and conſequently their Membranes are Yoofer, 
ind have leſs ſpring ; to that the Arterious Blood 


end2avouring to enter, may ruſh in to a large 
quantity, becauſe it meets with little or no fe- 


tance. On the contrary, in Inſpiration, the 
pret{ure is very great ; for the Lungs being ſtuff d 
with Air, and their external Membrane being of 


A pretty firm Texture, and nct very porous, the 
Air will prefs all the Blood Veſſels, and by vi- 


tue of that preffure, give an unpulſe to the Blood 


in the Veins, and at tlic fame time hinder the 


Arterious Blood to enter into the Lungs. 
The Blood, which, in the Veias, is of a brow- 


niſh red Colour, aſſumes a rutilant red, after it 


has paſs'd the Lungs. And fince the Blood 
undergoes no other change in the Lungs, but ei- 


ther its mixture with ſomè parts of the Air, or 


the motion impreſsd upon it by the Air; *tis 
probable, that its mixing with the Air, does 


only produce that effect; for the more we ex- 


pole Blood to the Air, we find it acquites the 
brisker redneſs ; and the more we pump out the 


Air from it in an Air Pamp, its redneſs is the 


paler. The Reaſon of theſe Effects, is to be 
tetch'd trom the Phyſical Cauſes of Colours, tlie 


attempting of which would lead me roo far out 


of the way. Upon this occaſion, twill be tufh- 
cient to intimate, that a great many Experiments 
allure us, that the Air contains a great quantity 
of carthy Salts, that reſemble Salrperre very 
much, and have been raisd out of the Earth by 
the great Commotions that have happen'd upon 


its Surface: And on the other hand, that all 


the Liquors we are acquainted with, that are al 
E 2 mol? 
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malt Sulphurous like the Blood, acquire à lively 


tednets, when they're mix'd with Salts not un- 

like to thoſe contain'd in the Air. Thus all Li- 
quors that contain Acid Salts, give a red Colour 
to the Tinctures, of Roſes, of Violets, of Turn- 


ſel, Cc. notwithſtanding that both the Liquors 
impregnated with theſe Salts, and the Tinctures 
extracted from theſe Sulphureous Plants, are of 
4 quite different Colour from red before their 


mixture. Upon this Suppoſition, we may fairly 
conclude, that the mixing of ſome parts of the 
Air with the Blood, gives its Particles a new 
turn, and ranges em in a different way; and 
perhaps its Salts being ſtiff and long parts, enti- 
tle the Blood to a readier ſpring; fo that when 
the Light falls upon the Surface of the Blood, it 

is reflected much more ſpeedily ; and that is ſuſ 


ficient to excite in us the ſenſe of a more rutilant 


redneſs. 5 


When the Blood is drawn forth from the Veins, 


the Air makes ſuch various Alterations upon it, 
according to the greater or leſſer quantity of 
the Nitrous Salt that it communicates, that 'tis 


very ha21 to form a juſt Judgment of the Colour 


and Conſule cy of that Liquor, aiter it is cold. 
A certain Phviician order'd a great Hole to be 
made in a Vein, and the Blood to be receiv'd in 
deep hollow Veſſels, which were made warm, 
and not to be expos'd to the cold Air, After 
Tome time he return'd, and cry'd out, It was bad 


B/ood. Bur this Gentleman would ave alter's 


his Thoughts, had he known, that the apparent 
badneſs of the Blood, proceeeded from its being 
pt up from the Air, and from partaking of its 
Nitrous Salts. The great Galt in the Vein was 
a ridiculous Precaution, tor ay Orifice is larger 
than the Capillary Veſlils. and yet the groſſeſt 
Blood paſſes through them. So that a wall O: 
rifice 


7 
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rifice will give vent to as much groſs Blood, as 


4 great one. How comes it then, you'll ſay, that 
the Blood ſeems more corrupt, when the Orifice 


is large > Why, 'tis becauſe the large Oritice 


voids a greater quantity at a time, and by that 


means the Air do's not mix ſo well with every 


Particle of Blood, nor impart ſo many Nitrous 
Salts. Beſides, the warm Air being ſupply d 


with fewer Nitrous Salts than the cold, mutt 
needs make the Blood appear more corrupt. In 
fine, the deep hollow Veſſels do not expolt fo 


many Particles of Blood to the Air, As the flat 
ones. This Thought is back'd by two Experi- 


ments; the firſt of which is, that the little Drops 


of Blood falling upon the Brim or Sides of the 


Veſſel, are always of a bright red Colour the 
Air having a tree acceſs to their ſmalleſt Parti. 


cles; and the Blood at the hottom of the Vel: 
ſel, which the Air cannot penetrate, is always 
black... Bo 


Deſcar tes alledges, That the Blood which was 
curnd into Steams in the Ventricles. is conden- 


ſated in the Lungs, and by virtue of the cloſer 
union of its Parts, is reduc'd to Drops. For thar 


Author was ot Opinion, that the Coldnets of 
the Air, acts the fame part, with reference to 


this Vapour, that the Lid ot a Fot do's to the 


Steams that aſcend. *Tis for that Reaſon, ſavs 


the Philoſopher, that we are apt to faint, when 


the Air is too hot, or too ſubtile, fince it makes 
too great a difſipation of the Spirits. I own, this 
Thought is ſubtile, but it ſuppoſes Falfhoods, 


or at leaſt Improbabilities, For, 1. I have prov'd, 


That the Blood is not reduc'd into a Vapour in 


the Ventricles. 2. Were the Blood fo rarified in 
the right Ventricle, ir wou'd be equally ſo in the 
left ; and there would be a neceſhty of another 


Pair of Lungs to condenſate the Blood, In fine, 


5 ſince 


a 
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ſince this Syſtem is only an Appendage of that 
of the Heart, the one being talſe, the other is 
not to be allow'd of. às for his Account of 
Sywoonings, in too hot, or too ſubrile Air, tis 
ſufficient to reply, That theſe are better account. 
ed for by another Hypotheſis, v12. That we fall 
into Swoonings, when the Circulation is inter. 
rupted; which happens when the Jungs are not 
{ſufficiently blown up: Now when the Air is toc 
thin, inltead of ſwelling the Lungs, it flips thi? 
its Pores But this is not the only Reaſon of 
Swounings on that occaſion ; for wh-n the grot- 
Air forſakes our Body, the Liquors and Spirits 
have no Barrier to hem them in; ſo that they fly 
away, and the Body being left unprovided, falls 
into SW- ns. „„ 
| ſhall not here touch upon the Uſe of the 
Lungs in the Fætus, nor offer anv Keaſcns, why 
its Blood, rho' mix d with little Air, is red, and 
entitled to a Spting : All theſe Phanomen 
ſhall be explained at large, when I come to 
treat ot the Nouriſhment of the Infant in the 
Womb. 7 


Since the Reſpiration of fome Animals differs 
much from that in Man, "twill be cquaily in 
itruQtive and diverting, to enquire how the Air 
communicates its Nitrous Salts to their Blood, 
and gives it the red Colour and Spring, and pro- 
motes its Circulation, . 

Mott Fiſhes are deſtitute of Lungs. They 
| have not the four great Veſlels at the Baſis of 
the Heart; but only two, with one Ventricle. 
which receives the Blood from one of theſe Vel- 
icls, and throws it out into the other. That 
which receives the Blood from the Heart, which 
Xe may call their Aorta, is divided into ſeveral 
Branches, each of which reſts on a little bony 
5 Circle. - 
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Circle. And theſe make what we call the Gills | 
of Fiſhes. After that, cach of thefe Branches is 


ſubdivided into little Twigs, which run to what 


we call the Beurds of the Gills ; and then the 
_ diftereat Branches re-unite , and form another 


Trunk of an Aorta, which is again divided, and 


ſends one Branch to the Head, and another ro 
the reſt of the Body. This perhaps is the man- 


ner of Reſpiration, that differs molt from ours. 
The Water, and the Particles of the Air lodg'd 


in it, which continually paſs and reps in their 


Gills, cann>t but infinuate into their 4e, and 


by conſequence to the Blood, the Nitrous Salts 


they contain. Befides the preſſure of the Water 
upon the Gills, may promote the Circulation : 


And perhaps, the Air it ſelf that goes along with 


the Water, penetrates into the Veſſels. 


In moſt Fowls the Lungs are immovable, and 


neither ſwell nor fink, notwithſtanding that the 
Air ruſhes in and our. Theſe Lungs have leven 


or eight Holes, which anſwer on one ſide to the 
Branches of the Windpipe, and on the other 


fide to the large Membranous Bags, which are 


fill'd with Air in the Inſpiration, and expelled a- 


gain when they are ſquecz'd by à particular Skin: 


So that the Lungs which ate taſtned to the Kibs, 
ſeem only to ſerve tor a paſſage. To underſtand 


how the Air paſſing and repatling in the Lungs 


_ of Fowls, communicites to the Blood ſome v1 
its Particles, you mult know, that all the Holes 


inthe Windpipe do not open upon the Membra- 


nous Bags; for there are others in a manner un- 
perceivable, which have communication with the 
Veſicular Cells of their Lungs. This may be 
made to appear from their lightneſs ; for their 
_ Fleſh floats in Water, which is evidence that it 


is full of Air. This Air is inſenſibly renew'd, as 
well as that of the —— in Men. ox 
4 office 
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office of the Membranous Bags is the ſame with 
that of our Middriff, in preſſing and ſqueezing, 
by repeated Thruſts, the Bowels of the Abdo- 
men: But their greateſt uſe conſiſts in contain- 
ing and ſupplying a great quantity of Air, to 
make them long-winded when they fing. 


TAB. V. 9 


Repreſenting the Situation of the Veſſels, and Lobe: 
OX of the Lungs. is 


Fig. 1. From Wills. 


a d. One Lobe of the Lungs cut up. . 
b. The Trunk of the Pulmonary Arte,, 0 
c. A Branch of it cut. TT . 
d d. The Ends of ſome Branches cut oper. | 
ce. Its ſmall Branches, which make i Re. 
round theVeſicles. © 1 
gg. The Bran hes of the Trachz1 F 


. WS 
hh. The Trunk of the Windpips 


A. The Trachæa Jad een 

b. The Oriſices of its Branches 
C. Its Cartilages. 

4. The Secondary Lobes. 
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PO" 


CH Ap. VII. 


Of the Refining and Filtration of the Blood. 


PHO the Chyle has been ſubriliz'd by its 


Fermentation in the Ventricle and ſmall 


Guts, and by the impulſe of the Diaphragm and 
_ Muſcles of the Abdomen, c. it is not yet arri- 
ved at the laſt degree of Subtility and Motion, 


that is neceſſary to turn it into Blood It meets 


with a freſh preſſure in the Ventricles of the 
Heart, the Lungs, and the Arteries : And tis by 
that means, that its parts are ſo rang'd and 


mov'd, as to entitle it to an equal heat, redneſs, 


and liquidneſs with the Blood: For, beſides that 


iT is attenuated and put into a ſtrong motion by 


all theſe different preſſures, tis likewiſe mix d 
with the ſpirituous parts, that it receives from 
the Air of the Nerves, Lymph, and Blood ir 
ſelf : But even in this Condition, it ſtands in 
need of many other Filtrations and Refinings, ir: 
order to be qualihed for the Nouriſhment of the 
parts. 5 


and viſits all the parts of the Body through the 
Acta; and the ſpring, or rebound of the parts 


repulſes it to the right Ventricle of the Heart by 


the Jena Czva But before we dip further into 
this matter, I reckon, *twill be proper to explain 


how the Aorta is able to drive the Blood into 


the remoteſt paris. 
Illis alledges, that the Arteries have four 
Membranes; the firſt, or innermoſt of which, 
conſiſts of 4 Contexture of Veſſels ; the ſecond, 


The Blood ſets out from the right Ventricle, 


of 
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of a Quantity of Glandules; the third, of Fibres 3 
the fourth, and outermoſt, is Nervous. Then 
he pretends to explain the motion of the Arte- 


ries, by the contraction of their Muſcular Fibres. 


But foraſmuch as it is certain, that the parts he 


deſcribes, are not to be found; and that ſeveral 
Experiments give us to know, that the motion 

_ of the Arteries do's not depend upon the Nerves, 

we have all Reaſon to depart from his Opi- 


nion. 

Iis eafie to prove, that the Arteries are of a 
_ Cartilaginous Subſtance, ſince they often become 
bony ; and that they have a great ſpring and re. 
bound; ſo that when they are dilated by the 


Blood departing from the Heart, they retrieve | 
their former ſtate by the force of their ſpring, | 
and ſqueeze out into the Veins a quantity of | 


Blood, proportional to that they receive from 
the Heart : And it is for that Reaſon, that the 
Blood ſpringing out of a wounded Artery, has 
not a continu'd, but an interrupted motion. 
The Aorta, or great Artery, drives the Blood 


into all the parts of the Body. *Tis continuous 
to the left Ventricle, which poſſeſſes a much 


greater number of fleſhy Fibres than the right 
Ventricle: It has a Subſtance much ſtronger, 
more cartilaginous, and more proper for making 


2 rebound, than the Artery of the Lungs, which 


riſes out of the lett Ventricle, and go's no fur- 
ther than the Lungs. | = 
The Fabrick of a Vein is quite different from 


that of an Artery , ſo that 1s is miſtaken in 


giving it the like Compoſure. A Vein is not at 


all cartilaginous ; tis ſoft and membranous; it 


do's not beat; it has a great many Valves, which 
allow the Liquor to run from the parts to the 
Heart, and oppoſe its retreat from the Heart to 
the parts. And on the contrary, there is not 
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v2 Valve to be met with in all the Arteries, un- 
leſs it be at their entrance into the Ventricles of 
the Heart. 1 5 5 

There is no difficulty in giving a Reaſon, why 
the Veins don't beat as well as the Arteries : For 
the Pultation of the Arteries, is only occaſion'd by 
their receiving the Blood immediately trom the 
Heart, and that with Violence, and by Jerks ; 
and by their ſtrong Spring, which contracts them 
when the Current ot the Blood is broke. But 
when the Blood paſſes out of the Artery into the 
Vein, it ſpends its motion in dilating the fleſhy 
Fibres, and ſo has none leit to impart to the 
Vein. This is fo conftant a Truth, that when 
the Artcries empty themſelves immediately into 


1 

the Sinus of the Dura Slater, they raiſe a Pul- i 
ſation like to their own, tho” thele Sinu⁰,s are 4 
alrogether of the ſame Nature with the Veins; 1! 
and when we transfuſe Blood out of an Artery "i 
into a Vein, the Vein beats ; bur then irs Pulſa- 2 
tions are quickly funk, for it being ſofter, and þ 
its Spring muck weaker than that of an Arte- * 

ry, : loſes, on its way, the motion it had re- 4 
ceiv'd. | 


The Blood in the Veins difters from that in the 
Arteries, not only by its Motion, but likewiſe 
by its Colour and Conſiſtency. The fame Blood 

that in the Arteries is fine, and of a bright co- 
lour, becomes blackiſh and groſs in the Veins. A 
Queſtionleſs, ſo great a Metamorphoſes can never k 


be brought about, without its ſtaying ſome time 
in the parts. Then indeed, being lodg'd in a 
place where the Air has no action, it loſes the = 
Qualities it receiv'd from the Lungs. Beſides, | 


tis ſtripp'd of ſome of its moſt reaned parts, 
which the Arterics drive into the Fibres of the q 
Membranes, or into the Glandules, and are from | 
thence con vey d to the particular paſſages: If they fall 

in 
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in with the Cong hate Glendules, they repair to 
che Lymphatick Veſſels, if they are driven up- 


on the Conglomerate Glands/es, they paſs into the 
Pipes peculiar to thoſe Glandules. i 


The Filrraii6n of this Lymph in the Glandules 


or Membranes, is occaſhion'd by their cloſe Con. 
texture, which is only qualthed to give paſſage 


to the moſt refin'd, dilengag'd, and watery parts 


of the Blood. The Veſſels that ſpring out ot the 
Membranes and Cong/ovate G/anduies, are call'd 
Lymphatick Teilrls. They either open into the 


Veins, or clſe are gathered into Trunks, which 


run into the Cern of the Chyle : For inſtance, 
thoſe of the Thighs form a Trunk, which. after 
its arrival in the Abdomen. is term'd Ilrack , 
thoſe of the Liver. the Spleen, Cc. re-unite, and 
form the Hepatick irunk, and thole of the Ale. 
ſentery and Inteſtines, produce the Me/enterick 
Trunk; and all the three empty chemſelves in 
the C Hern of the Chy!e e thoſe of the Breait do, 
all of em, run into the Ihoracick Dutt , thoſe 
of the Arm, into the Ax://ary Lein; and thoſe of 
the Head, into the 7ugulary, or Subclivian 
Veins. 3 : 
All theſe Lympharick Veſſels dilappear, when 
the Animal dies. During its Life, two Experi- 
ments may be made, which will abſolutely over- 


turn the Syſtem of thoſe who pretend, that the 
Lymph runs from the Center to the Circumte- 


rence. The firſt is made, by tying theſe Veſſels, 


upon which they will ſwell extreamly between 


the external Parts and the Ligature, and fink 
| from the Ligature to the Heart. The ſecond is 


made by blowing into them, for the Wind will 
paſs with eaſe from the Extremity to the Heart, 


but will not go from the Heart to the external 


Parts, by reaſon of their Suckers. or Valves, 


which are plac'd the ſame way as in the Veins. 
The 


Ai 
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The Lymph congeals eaſily, and is a little un. 


Ctuous ; ſo that one may ſay with Bartholin, 


that it is a fimple Water, reſulting from the 


Nouriſhment of the Parts. G//jor thought it 
was the product of the Vapours of Blood con- 


degnſated into a Nervous Juice; but befides that 


_ theHypothe/is of rhe Nervous Juice is Chimerical, 
it is demonſtrable, that theſe Vapours may in- 
deed be turn'd into Water; but that this Water 
will never turn into a Jelly, as the Lymph does. 
In fine, the ſeparation of the Vapours from the 
Liquor, will require a void ſpace ; now there is 
no ſuch ſpace in the Glands, in which the Lymph 


is ſeparated from the Blood: And there is far leſs 


in the Membranes ; for the Pores of all theſ: 
Parts are very narrow and compact. 
Some have alledg'd, that this Lymph is the 
reſidue of the Animal Spirits, or the Nervous 
Juice; but they are likewiſe mittaken : For fo 
ſubtile a Liquor as the Animal Spirits (if there 


were any ſuch), which, upon the leaſt Nod of 


our Will, fallies out with incredible ſwiftneſs 
through inviſible paſſages, from one end of the 
Body to the other ; ſuch a Liquor as this cou'd 
never form a groſs Liquor, that wou'd turn into 
a Jelly. Beſides the parts that have fewelt Nerves, 
and are leaſt ſenſible, viz. the Glandules, pro- 
duce moſt of that Liquor. And this ons Kca- 
ſon might ſerve to overthrow the Syitem of the 
Nervous juice: But I reſerve that Task tor a 
rr 
Wo conclude therefore, that the Lymph is 4 
Liquor ſeparated in the Membranes and Glan- 
dules, and compos'd of Volatile Salts and Sui- 


| phurs, which render it apt to congeal. When 


this Liquor is mingled with the Blood, it ſerves 
to keep up an exact mixture among the parts of 
the Blood that are of different fizes : For tis 

_ mani 
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manifeſt, that the difference of Bulk and Figure, 
will diſpoſe the Parts of the Blood to a ſepara- 


tion. Beſides, the difterence of weight will op- 


pole an exact mixture. Tis true, the Circular 
Motion is able to re-unite what the Motion of 


weight endeavours to fever. But fince this Cir- 


cularion gives a greater Motion to {ome parts of 


the Blood than to others, according to the difte- 


rence of their Figure, or Bulk, or Solidity; it 
is a neceſſary conſequence, that thefè various 


parts will have a tendency to ſeparation, pur- 


ſuant to the diverſity of their Motions. Indeed, 
one of the chief things that may contribute to 
keep up the mixture and union of theſe different 


parts, is, that the coarſeſt parts are not ſimply 


mix'd with the ſmalleſt, but there are a great 
many -gradual Difterences, deſcending towards 
the ſmalleſt, by little and little; for inſtance : 


Suppoſe 1co Degrees of ditterent Magnitude a 


mong the parts of the Blood, the higheſt can 
never be mix'd with the loweſt, without the inter- 


vention of the $8 Degrees of the other parts; the 


firtt of which will eafily unite with the 2d, as the 
99th will with the 100th. This may be made out by 
ſeveral Experiments in mixing of Liquors; Hog's- 
grculc, tor example, will never mix with Water: 
Bur the addition of Oyl, and ſome Salts, will 
make a good mixture. This premis'd, I affirm. 
that the Lymph is the uniting Medium between 


the Serous and Fibrous Parts of the Blocd; its 
Parts being neither ſo ſmall as rhot. of the 


one, nor ſo large as thoſe of the other. It 
ſerves alſo for Nouriſhment to all Bony and 
Membranous Parts : For fince the Blood nou- 
riſhes all the different Parts of the Body, ir muſt 
needs contain Paricles ot various Bulk and Fi- 
gure, to be rang'd in the different Porcs ot the 
Parts: And that the Lymph is the prongs? 

Nou- 
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Nouriſhment of the Bony and Membranous Parts, 


is made to appear, by breaking or cutting a Car- 


tilage or Tendon, for then they void a fort of 


 Lymphatick Liquor, that quickly turns to a Jelly. 
The Lymph is caſily diſtinguiſh'd from the Se- 
rum, if we obſerve that neither Heat nor Cold 
will turn the Serum into a Jelly : But on the 
contrary, both the one and the other will rea- 
dily make the Lymph congeal ; beſides, that the 
Lymph taſtes ſweet and tat, and the Sram is 
{harp or faltiſh. In the mean time, both the one 
and the other, are feparated from the Arterious 


Blood, but by very different Strainers. 1 
Thoc' theſe two Liquors ditter almoſt in every 
thing, they ſerve nevertheleſs tome times for the 


fame Uſes; tor while they're mix'd with the 


Chyle, both of 'em ſerve to dilute its Parts, and 


render it fluid. The Lympharick Veſſels empty 
themſelves in the Ciſtern of the Chyle, or in the 


Veins : But it happens ſometimes, that the Veins 


are ſtoppd up, and the Lymph curdles in its 
Veſſels, becauſe they cannot disburthen them- 


ſelves. Mr. Da Vernay, Surgeon in Paz's, ſhew'd 
me this in the Livers of two Hydropick Perſons, 


where we found, that the Lymphatick Veſſels 


were full of a clammy Matter, and reſembled 
2 String of Beads. 1 5 


The Lymph and Serum are not the only Li- 
quors that are ſtrain d out of the Blood. Ther- 
are ſome Secretory Sieves in the Body, that ftrain 
out an Oily Liquor, which by lying ſome time 


in the Membranes between the Fleſh, is turn d 


into fat; or elſe, by continuing in the Cells c. 
the Bones, is converted into Marrow. Molt 
Membranes have Bags fit to amaſs a great quan- 
rity of this Oily Matter; and Pores of ſuch a 
configuration, that they give it an talic paſlage 

*rom 
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from the Arteries into the Cells; where, as 1oor; 


as its motion is gone, its hooked Parts engage 


within one another, and render the Liquor thic- 


ker: And the mote Cells there are in the fat 
Membranes, or in the Bones, the more Far, or 


Marrow, may be gather'd. And by reaſon that 
the (aul contains a great many of theſe Cells, 
ſome Authors have taken it for the Original Sear 
of the Oily Humour, which they made to be de- 


riv'd from thence, to all the Parts, by peculiar = 


Veſſels, that they call'd Adzpoſa : And, What fa- 
vours their Opinion, we find Beds of Fat com- 
monly following the Courſe of Veins, and ſend 
ing out Branches along with theirs. Bur it we 


| conſider, that moſt of theſe pretended Fat Veſſels 
have no communication with the Caul ; and 
that the Oily Liquor is tix'd in theſe Beds, we 


will eaſily be convinc'd, that the Caul is not em- 
ploy'd for that uſe. It has no diſtinguiſhing 
Character, with reference to the other Coats of 
Far, but that of its Situation. In earneſt, it is 
nothing elſe but a double Membrane fill'd with 
Cells ; furniſh'd with a number of Arteries from 
the Coeliaca, and Veins that run into the Vera 
Porte, and ſeveral Nerves that ſpring from the 
Eight Pair, together with a great many Lym- 
phatick Veſſels. Ir is ty'd falt to the Stomach, 


the Spleen, and the Gut Colon, and covers the 


Inteſtines. 


This Part therefore hath nothing but its Situa- 
tion, that is not calculated for the Fat. The 
Jul, and the other Bags of Fat, receive an Oily 


Liquor, which fixes there by the loſs of its Mo- 
tion, and by virtue of ſome Acid Spirit: For 
Dr. Grew made a perfect Reſemblance of this 


Subſtance, by boiling SHerit of Nare with Oy! of 


0/:ves. 


it 


oO 


oh BEN 2 _ n,, „ / mn 


TauvRrys ANATOMY. 81 
It may be ask d, Why the Acid Spirit does 
not congeal this Liquor in the Maſs of Blood? 
I anſwer, 1. That the Sulphureous Parts being 
over-exalred by the Motion of the Blood, keep 
the Spirit under. 2. The other Humours con- 
tain'd in the Veſſels, hinder it to mix exactly 
3 3) 2, Yes 
The Uſes of this Oily Liquor are manifold : 
1. Ir ſupples the Bones, Cartilages, and Liga- 
ments, and renders em leſs apt to break. 2. It 
tempers the ſharp and corroſive Humours. 3. It 
mitigates the Impetuofity of the Blood, by its 
hook'd and intangling Parts, which fetter the 
— : Faces,” ion: 
Upon this Principle we may eafily explain 
how it comes to paſs, that the Cartilaginous 
Parts harden, and turn bony, when this Humour 
is deficient : As it uſually happens to old People, 
they being unprovided of this Oily Juice; and 
for the fame Reaſon they are ſubject ro Defluxi- 
ons, Catarrhs, Rheumatiſms, Cc. for the {harp 
Particles being then at liberty to exert their force, 
do twitch, corrode, and unrip the Membranes, 
or elſe fix the Fibrous Part, and ſepatate it from 
the Serum. That J take to be the Source of the 
above. mention'd Maladies : And, which is worſt 
ot all, they are incurable in old People, for want 
ot a ſufficient quantity of the Oily Liquor, to 
maſter the tharp corroſive Particles, and to re- 
unite the Fibrous and Serous Parts. This Prin. 
ciple will likewiſe furniſh us with a Reafon, 
hy fat People have uſually leſs Appetite than 
Others: tor their harp Humours being more kept 
under by this Oily Humour, act with leſs force 
upon the Stomach. That this Humour retards 
the Motion of the Blood and Humours, is plain 
from the flower Pulſe of fat Perſons. Tis no 
wonder, that Fevers, or eating little, ſhou'd 
Ne pens 4 | make 
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make People lean , for the Circulation being 
then more rapid, the Blood ſucks the Oily Hu- 


mours out ot their Cells. And upon that account, 


*tis believ'd, with ſome likelihood, that the Far 


turns into Nouriſhment 3 tor the Animals, which 


lay up a great deal of Fat in Summer, eat very 
little in Winter; and the Tortoiſes, for inſtance, 


have particular Ciſterns tull of Fat near the In- 
teltines; the firſt of which is remitted to the 
Maſs ot Blood, to recruit whats loſt by difh- 
| ns „„ ply: 05 
From what has been ſaid, we may conclude 
further, that when the Bones are harden'd by 
ſharp Humours, and render'd leſs pliable for 
want of Oyl, they're very apt to break ; and ac- 
cordingly we find the Bones of Old People, are 
at once very hard, and very brittle : And ſome- 


times their Tendons and Arteries, and the S:- 


gmoides Valves, are all oſhfied. 
A further uſe of this Oyl, is to detain the 
ſubtile Particles, by intangling them amongſt its 


own ; and even when it is laid up into Coats ot 


Far, to ſtop the Paſſages through which they 
might get out, and keep out the Cold: So that 
it ſerves for a Furr, or Covering ; and according 
ly, we ice, far People are not fo chilly as thoſe 
who are meagre. 5 VVV 
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Of the Change which the Blood undergoes ir 


HF Courle of the Blood is not unlike that 
1 of Waters impregnated with Salts, which, 
by Watering ſome Grounds, change their Na- 
ture. In its progreſs through the Parts of the 
Body, it acquires ſometimes a greater, and ſome- 
times a leſſer degree of ſwiftneſs; and in ſome 
places it even changes its firſt form, whether it 
be that ſome Portion of Blood is ſeparated from 
it, or that it receives ſome freſh Matter in the 
Secretory Sieves, or that the Diſpoſition of their 
Pores alters the Figure of its Particles. This is 
what we call the Mecd:fication, or Alteration of 
the Blood in the Bowels, particularly in the 
Sweet-bread, and Spleen. | 
One would think, that there's nothing very 
remarkable in the paſſage of the Blood through 
the Spleen; but after we have cxamin'd irs Stru- 
cture, it will plainly appear, that the Blood is 
ſubtilized there, in a diſtinguiſhing manner. 
The Spleen is a {oft and tpungy Body, ſeated 
in the left Hypochondrium, under the AHiddriff, 
near the Ceu/, the Gut Colon, and the left Kid- 
ney. There is uſually but one Spleen ; but ſome- 
times, as Tallohius has Cbſerv'd, we meet with 
rwo or threc. Its Figur2 and Bulk are fo un- 
certain, that ic cannot be determin'd in general; 
for in ſome it is triangular, in others ſquatre; in 
{ome round, in others long; in ſome thick, in 
"hers thin, in foie Large. in others mall, Oe. 
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'Tis coverd with two Tunicles, the uttermoſt of 
which is a production of the Peritoneum, being 


deck'd with 2 number of Veſſels, and ſome Fi- 


liments, by which it is ty'd to the inner Coat: 
And, what is molt remarkable, the Lymphatick 


Veſſels creep along this Membrane, and after- 


wards re-unite, and empty themſelves in the Ci- 
tern of the Chyle, having pait over the 


Cul, 


Lover the inner one, which is interlaced with dif- 


__ terent Rowsof Fibres, that interſect one another | 
in 2 wonderful manner. This Coat is fo thick, 


 {olid, and hard, that it is ſometimes bony, and 
often tendonous : It extends it ſelf into the ſub- 
| {tance of the Spleen, and forms a Capſula, or Caſe, 


that ſurrounds the Veſſels during their whole 


_ progreſs. i 

In the Spleen we perceive ſome Fibres riſing 
out of one of the tides of the inner Membrane, 
moſt of which run tranſverſe-ways, to the oppo- 
fite fide of that Membrane, and ſome of em ter- 


minute in the Capſula. Theſe ſmall Fibres, are 


compos d of leſſer Fibres, and may be juſtly call'd 


Muſcular, fince the Membrane in which they ter- 


minate, is fo Tendonous, that it often becomes 
Cartilaginous and Bony. „ 
Here we find a Vein and Artery, and two 
Strings of Nerves, wrap'd up in one Caſe, which 
are branch'd out through the whole Budy of the 
Spleen. The Artery is deriv'd from the Cæliaca, 


the Vein runs into the Vera Porte, and the 
Nerves riic out of the Eighth Pair. The ſub- 


{tance of this Bowel is all over Membranous, 


and divided into ſeveral little Cells which are 
lodg'd between the production of the Vein, and 


its Trunk. Theſe Cells have a mutual commu- 
nication, and unload the Blood they contain, not 
only 
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Upon the removal of the outer Coat, we dif- 
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only in the Branches, but likewiſe into the Trunk 
of the Veinous Pipe. They are falten'd to the 
Fibres that run a-croſs the Body of the Splecn, 


and it is very likely, that the little white Points, 
which are to be ſeen in the Cells, are the Ten- 
dons of theſe Fibres, and nor Glandulces, as A 


pigbi thought. Theſe little Bags are form'd by 
the inner Membrane. 5 3 
Having view'd the Structure of the Spleen, we 
come now to unfold its principal Uſes, nd to 
trace the Cauſe of all the Accidents , that be- 


fal a Dog whoſe Spleen is cut our. The Splee;, 


contains, 1. A Quantity of fleſhy tibres. 2 Nerves 


and Tendons. 3. Cells in which the Veins and 
Arteries terminate. 4. When we lyringe the Ar- 


tery, the Blood paſſes eaſily through rhe Vein; 
which does not hold in other Muſcular Parts, 
where a great deal of force is requir'd, to make 
the Blood paſs from the Artery to the Veins. This 
Bowel may be taken out of an Animal, without 


killing it. But then the Conſequences will be 


theſe : 1. It will be more gay and cliver than 
uſually. 2. It will eat more, and vomit often. 
3. After its Death, the Liver is bund thicker 


than uſually, and fo dry'd, that it may be eafj- | 


ly broken into ſmall pieces. 
There ſeems to he no Filtration perform'd in 


the Spleen, unleſs it be in its outer Membrane; 


for it enjoys no Excretory Veſſels, bating the 
Lymphaticks, which are plac'd in that Mem- 
brane : So that it cannot exalt and ſubtilize the 


Blood, unleſs it be by adding to it ſome ſubtile 


Matter, or by imparting to it ſome particular 

Motion, as I ſaid of the Lungs. Now the man- 
ner, in which I take that ws, perform'd in the 
Spleen, is as follows, 
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When the Arteries have thrown the Blood into 


the Cells, if the Fibres of that Bowel be 
Ttemov'd one from another, they 11 retrieve their 


Natural Stare, by Virtus of their Spring; and 


by that means the Cells will be ſqueez'd, and the 


Matter contain'd within 'em be ground, and ren- 
der'd more ſubtile: And perhaps the very Mat- 
ter that {well'd the ffeſhy Fibres, will mix with 
the Blood. We may imagine, that the Animal 


Spirits, which perhaps occafiond rhe ſwelling 


of the Fibres, join in with the Blood; which 

upon its departure out of the Cells, ceaſes to 
block up the Pores of the Fibres. But let it be 
AS it will, it is probable that the Matter which 


ſwells the Fibres, makes its exit along with the 


Blood ; fince the Blood by unliopping the Pores 


ot the Fihres, gives it leave to flip our. Tis 


not upon thoſe Reaſons only, that I take the 
Blood of the Spleen to be more ſubtile; but like- 
wiſe upon this account, that the Blocd of the 
Arteries paſſes immediately into the Veins, with- 
out loſing much of its Motion, or continuing 
long in that part. | 
This exalied Blood communicates ſome ſubtile 
Parts to the Bile, which increaſes its Motion; 
whence it follows, that it makes leſs impreſſion 
In the Parts through which it paſſes, becauſe it 
makes bur a little ttay in em. And ſo the Bile 
not being corrected in an Animal, from whom 


the Spleen has been taken, it corrodes and dries 


up the Liver. It increaſes the Appetite, and 


ſometimes occaſions Vomitings, by fretting the 


Stomach and Inreſtines. By making the Chyle 
more ſharp, it excites Fermentations in the Blood, 
which furniſh more Matter to put the Body in 


Motion. Beſides all thoſe Uſes, the Spleen, 


like the other membranous and glandulous parts, 
contributes to the Filtration of the Lymph. 
Having 
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Having given this Opinion of the uſe of the 
Spleen, I come to examine the Sentiments of o. 
chers. Some Moderns pretend, that it furniſhes 


the Blood with Animal Spirits which mix them- 


{elves with it, and ſerve to precipitate the Bile 
into the Liver. But this Opinion is not proh4- 


ble : For it is not at all neceſſuy, that the Bile 
| thuuld be precipitate, fince its Filtration can en 


i1ly be explain'd by the very diſpohtion of the 


Pores. There is a conſiderable ſpace requir'd in 


a Veſſel wherein a Liquor is to be precipitated, 
and that of the Capillary Branches ot the Pot, 
do's not ſeem to be ſuſhcient tor it. Bur that 


which abſolutely overturns this Sytlem, is, that 


the Blood being like Milk, the Spleen mult tur: 
nith an Acid for precipitating of it; and this ſe. 


- paration of the ſubtile Parts from the groſs, mult 


every Minute occaſion freſh Obltructions, 


Some other Moderns ſuppoſe, that there is an 


acid Leaven in the Spleen. which contributes to 


the ſeparation, and likewiſe to the formation of 
the Bile. The Blood, ſay they, by continuing 


in it tor ſome time, grows four, becauſe it palles 
from the Artery to the Cells of the Spicen, which 
are very large. This Opinion, which 1s very 
common, does plainly ſhew, that Men have now 
their recourſe ro Ferments, as they had formerly 
to occult Qualities. For it you ask ot thoſe who 
maintain this Opinion, what makes the Blood 


to turn into a Bone, they will an{wer that, that 
change is made by an oſſifick Ferment, as they 
pretend that in other parts there are ſtony and 

fleſhy Ferments to be found. If the Blood be- 

come ſowr in the Spleen, it muſt grow thick; 
and fo inſtead of ſerving to ſeparate the Bile, it 
wou'd hinder its ſeparation. Beſides, the Circulati- 


on is not leſs flow in the Spleen,than in the other 
parts; becauſe when it is once fill'd, it the 


© & 3 Blood 
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Blood which goes out of the Artery, enters inte 


2 a wider ſpace, that which gos from the Spleen 
to the Vein, enters into a narrower ; and conſe- 
quently it has the ſame ſwittneſs, as if it ran in 

2 Canal which were all along of the ſame Dia- 
meter; ſo that it cannot become ſour in the ſhort 


time of its ſtay there. 


The ancient Phyſicians believ'd, that the Spleen 
was the Seat and Receptacle of the melancholy 
Humour : Being of Opinion, that the Maſs of 
Blood was made up of the tour Humours, they 
allotted a particular Manſion for every one of the 

Humours ; the Brain, according to them, was 
the Seat of the Flegm, the Gall-Bladder that f 
the Bile ; the Splcen was the place of Melan- 


choly, and the Kidneys made a Secretion of the 
Serous Humours. 


Theſe were the four Ciſterns of the excremen- 


titious Humours : But they were puzzld to find 


excretory Veſſels for the Brain and the Spleen : 


Nevertheleſs, they fancied that the Brain unloa- 


ded it ſelf by the Holes of the Os Cibroſum, and 


by thoſe of the Sella of the Sphenoides; and that 


the Spleen throws out, ſometimes by the He. 


morrhoid Veins, and ſometimes by the Vas Breve. 


a ſharp Humour, which helps the Appetite. 


and aſhſts Digeſtion. Which Opinion they con 


firm from this, that thoſe who are ſubject to 
Melancholy, are eas'd by the running of the He- 

morrhoid Veins, and have always a good Appe- 

—_—_ N | 


To refute all the Errors of this Syſtem, would 


oblige me to ſtraggle too far from my Subject; 


I ſhall only obſerve, that no ſuch Humour is to 


be found in the Spleen, and that the Blood 


which it contains, has ſuch a Quality, becauſ⸗ 
the Air has made no Impreſſion upon it. We 
muſt know beſides that the Spleen cannot diſ- 

r charge 


Tauvays ANATOMY. 89 


charge it ſelf into the Hemorrhoid Veins, both 
becauſe of the Laws of Circulation, and likewiſc 
by reaſon of the Valves which oppoſe i it: And it 
is likewiſe for theſc t two Reaſons that it cannot 
diſcharge by the Vas Breve. As to their Allega- 


tion, That the running of the Hemorrhoid 


Veins, gives eaſe to thoſe that are Splenstick, 


1 anſwer . Thar fince the Hemorrhovid Veins 


do not then empty themſelves into the Branches 


of the Spleen, they leave a greater ſpace in that 
Veſſel, and give it the more treedom to unload 


it ſelf, And if thoſe that are Splenetick have a 
better Appetite, the Reaſon is, becauſe their Blood 


is ſharper, and ſo a more whetting Juice is fil- 


trated into their Stomach, bur that is not to be 
ſupposd to come ſrom the Spleen. [ cannot con- 


ceive upon what Principle it has been thought, 
that the Splcen cauſes Laughter, and that it 


communicates à ſpirituous and ag recable {ub- 
{tance to the Heart. Theſe are things that have 


been eſtabliſhd without proof, and cannot be be. 


liev'd without prejudice. 


As the Blood receives a Sublimation in the 


Spleen, ſo that which paſles thro all the other 
Parts of the lower Belly, becomes more grofs: 

For it leaves a great many volatile and fluid 
Parts in the Ventricle, in the Glands of the In. 
tcitines, and in the Pancreas, which is like one 


ot the Salivary lands, and emprics it felt in the 


Intettines. 
The Pause eit is à (oft, crumbly, whiriſh Bo- 


dy, compos'd of a number of little Glandules, 
cover d with one Membrane, and plac'd under 


the Ventricle, between the Liver and the Spleen. 


'Tis uſually ſeven or eight Fingers in length, and 
one in breadth ; and is a little thicker towards 


the Duodenum, than towards the Spleen. Seve- 
41 Veſſels are to be ſeen | in it, ſuch as Veins, Ar- 


ter 168, 
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terics, Nerves, and Excretory Pipes. The At- 
tries Come trom the Cr/zac, the Veins reach to 
the Pita, the Nerves come from the firſt P/cx- 


ii Of the Adi, and all the Excretory Vellels 


twrminate in a Trunk which paſtes to the J %. 
Jenm ;, fomenmes it opens into the Ie tho 
/idc fix. ores 


Thy in {peaking of the Salivary Glands, I 
have examin'd fomerhing of the Nature and Dit 
{erences ol conglobate and conglomerate Glands; 


yet having only done it by the bye, it may not be 
amiſs to {peak a line further of 'em here. 


The conglohate Glands have a pretty finooth 
round Surtace ; they ordinarily give riſe to the 


Lymphatick Vellels. Some Anatomiſts have 
thought, that they have ro hand in the Filtra— 
tion of the Lymph, becauic it ſeems, that the 
Lymphatick \eflels do only croſs em, and take 
their riſe at a greater diſtancc. 

The conglomerate Glands are compos'd of a 


creat number of other little ones, and have par- 


Uicular Excretory Veſſels. The Pancreas is look d 
upon as 4 conglomerate Gland. We are likewiſe 
to conceive every little Gland, either as a Spunge, 
which has different Holes, ſome of which do 
Teach from the Artery to the Vein, and the felt 


from the Artery to the Excretory Conduit ; or as 


an Arterial Veſſel folded back, ſome of whole 
Branches meeting together, make up one of the 
Branches of the Vein, and the reſt one of the Ex- 
cretory Veſſels, The Blood paſlcs from the Ar- 
tery into the Vein, becauſe the Holes, or Paffa- 


ges of Communication between the one and the 
other, are large enough to give way to it; but 


they cannot get into the Holes of Communica- 
tion, which are between the Artery and the Ex- 
cretoty Veſſels; either becauſe their Figure is 

only fit to receive ſuch an Humour as the Pancre- 


Atick 
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t- atick Juice; or rather, becauſe they are too 

vo narrow to let in a Liquor of that groſneſs. To 
v. ec.uery little Gland, there is join'd a Branch of an 

. Artery, of a Nerve, of a Vein, and an Excretory 

5 heir Structure being thus known, it is eaſie 

to conclude, that of the Blood which is carried 

| by the Artery into the Gland, no more can paſs 
*. through the Pores correſponding with the Ex- 
'H cretory Pipe, than the Parts which are propor- 


Ty 


tion'd to them; that is to lay, the Pancrearick 
Juice; and that the reit paſſes into the Vein: — 
But the long Windings of the Veſſels that make | 
uß the Gland, ſerve for a double uſe: 1. They 
ſubtilize the Humours, becauſe endeavouring to 
go in a right Line, they daſh themſelves againſt 
the Corners of the Veſſels which they are obligd ö 
to pals, and ſplit themſelves by joſtling againſt a 
one another. 2. The ſeparation of the different 
Liquors is facilitated by the many Circumvolu- 
tions of the Veſſels; both in regard to their 
1malneis, which obliges the Particles of Blood to 
pats one by one; and by reaſon of rhe nice ſepa- 
ration of the molt fluid and movable Parts, from 
thole which poſſeſs molt of Farth ; ſuch a Sepa- 
ration being unavoidable in ſo narrow and long 
a pallage. 2 5 8 
Te Juice which is ſeparated from the Blood 
in the Pancreas, paſſes thro* Virſungs's Duct, 
into the Duodenum. Some think that it is Acid; 
and upon the famous Principle ot Acid and Al- 
| kali pretend, that this Juice ferments with the 
Bile, which is fill'd with Lixiviors Salts. But 
| thoſe who are moſt fond of this Opinion, (I 
mean Ses Votaries) are obliged ro acknow- 
ledge, that it is often infipid, and commonly a 
little harſh or ſaltiſh ; and in effect, when it is 
acid, the Animal is always diſorder'd. The mw 
6" 
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of this Juice, is to render the Chyle more fluid. 
to ſeparate the Salt from the Bile, and ſo to tem 
per its Violence. Beſides, it ſerves to ſeparate 
the groſs Parts of the Chyle from the fubtile 
Parts. And as it operates principally upon thjge 

Chyle, ſo it never runs out but when the Chyle 

enters into the Inteſtines: For as we have ſaid 

already, (Chap. 5) when the Ventricle has been 

ſtrongly ſwell'd by the Fermentation that the A- 
liment undergo's, and has ſqueez'd the Ciſterns 

a of the Bile, and Pancreatick Juice, it contracts it 

elf, and drives the Chyle into the Inteſtines . 
where the Chyle cannot miſs of meeting theſe 
two Liquors , ſince their Ciſterns were ſqueez d 
but a Minute before. 


TAB. VI. 
Repreſenting the Spleen, and the Pancreas. 


Fig. 1. From Rayſch. 


. a. The Splenick Artery. 

4 b. The Vein. oe 

N e — 
1 d. The Lymphaticꝶ Veſſels, | 
6 f. The Lymphaticſ Veſſels ſpread along the outer 
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i. Fig. z. From Highmore. 

} | 2. The Vena Portz. 

bp b. The Splenick Branch, 
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d. The Splenick Artery. 
ee. Its Branches. 


ff. Some Branches of the N. erves that accom : 


em. 


Pa 
. The Spleen Aripp 4 * its outer Mem: 


brane. 


h. * inner Coat 22 ut, 


Fig 30 


Re reſentin the Pa nereas ; and Virſungus 
preſenting Bac. gus s 


a a. Tbe end of he Duodenum. 
b. The Pancrew. © 

c. The Pancreatick palege. 

d d. Its lateral Branches 


e. The Union of the Cyſtick and Hepatick pa 
ſages. which forms the N 


chus. 


I. The place where the Bile. pipe, and that of 


_ the Pancreatick Juice. i terminate. 


CHAP. 


| 
| 
| 
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nA. Ix. 
Of the Filtration of the Bile. 


conglomerate Glandule, through which 


the Blood of the Vena Porte paſſes into the Cava : 
For when the Porta has recetv'd the Blood, that 
was convey'd by the Arteries into the Spleen, the 


Caul, the Meſentery,and the Inteſtines, it divides 


it ſelf in the Liver into ſeveral Branches, and 


leaves there a ſharp Juice, which we call the 


Bile ; by which means the remainder of the : 
Blood that enters the Cava has leſs Acrimony, 


not unlike the Sea-water, that in pathng through 


Sands becomes ſweet, by dropping a great part of 


its Salt. 
In order to unfold the uſe of this part, and the 


way of filtraring the Bile, tis neceſſary to be ac- 


quaintcd with its Structure, in purſuance of the 


Method we have follow'd inexplaining the Uſes 


of all the other Parts ot the Body. 

The Liver is a thick Glandule, ſeated in the 
right Hypochondrium. *Fis Convex towards the 
Middrift ; and hollow towards the Ventricle. 
The Ancients made a diflintion of four Lobes 


in it, which they calld, Port, Menſa, Gladi- 


zi, and Unguis. Galen aſſigud it five Lobes: 
But howerer it may be divided in Brutes, 'tis u 
niform in Men, 5 7 

The Liver is ſuſpended by three Ligaments : 
The firſt is cali'd Swufpon/orum, which is broad 
and ſtrong, and taltend to the Diaphragm, and 
the Ceriz/ago H, Tis not only- a produ- 


ction 
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ction of the outer Membrane of the Liver; bur 
it penetrates fo deep into the Subſtance of thar 
Bowel, that it reaches even to the Cupſula of the 
Porta. The ſecond is narrow, but very ſtrong, and 
{uſpends the Liver * its hindermoſt and lett 


part, tying it to the Middrift. The third is the 
Venus Umbilicalis, which degenerates into a Li- 
— , -- ĩ˙ 
The Liver is compos'd of Glandulous Kernels, 
Veins, Arteries, Nerves, Lymphatick and Cho- 
lerick Veſlels: And the whole Compoſure is co. 
ver'd with a Membrane. | 
The exact Knowledge of the Fabrick of the 
Liver, is owing to Mr. Ala/pigh: : He demon- 
ſtrated, that *tis compos'd of a great number ot 
{mall Lobes, which appear when the Blood is ta- 
ken out of the Veſſels, and Water pour'd into 
em. Each of theſe Lobes, ſays he, receives a 
Branch from the Porta, one from the Bilious Vel- 
ſel, and one from the Cava; and are compos'd 
of Glandulous Kernels, which are all cover'd 
with a common Membrane. and ſever'd from on 
another by particular Membianes. 

The Veſſels enter, or take leave of this Bowl 
either in its Concave, or its Convex part. Tha 
Veſſels for the Bile, and the Fez Port. 
are inclos'd within one Sheath, cr fleſhy Mem. 
brane. They enter at the Conceve part, and 
ſpread themſelves all over the Subltance of the 
Liver, The Branches of the Hepatick Artery, 
and ſome Twigs ot Nerves accompanying theſe, 
are likewiſe inclos'd within the fame Cap/ula ; 
may, there are ſome Lymphatick Veſſels that 

creep along that Sheath. The Liver receives 
three or four Branches of the Cuvs in its Convex- 
part, which are equally diſpers d over all its ſub- 
{tance : So that 'tis not ro be imagin'd, that the 
Porta is confin'd to its Concave part, and the 


10 
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Cava to its Convex-part ; fince their Branches 


may be trac'd in all the Parts of this Intrail. 


Tho! the Veſſels cannot be tracd ſo far as to 


the Glandulous Kernels, tis nevertheleſs proba- 
ble, that in each of theſe Kernels there termi- 


nates 4 Branch of the Porta, one of the Gall- 
Veſſels, and one of the Artery, all wrapp'd up 


in one Sheath, and a Branch of the Cava: So | 
that tis in theſe Kernels, where the Blood of 
the Porta paſſes into the Cava, and the Bile ſe- 


parated from the Blood enters the Gall-Veſſels. 
From what has been ſaid, tis manifeſt, that 

the Liver is a conglomerate Glandule; but tis ſtill 

doubted which are its Excretory Veſſels: For the 


Lymphatick Veſſels may ſerve it for Excretion as 
well as thoſe for the Bile. If we conſider that 
the Lymphaticks do not run into the Glandules, 


and are confin'd to their own Membrane ; we 
will readily conclude, that they are only Excre- 
tory Veſſels for their own Membrane; or at leaſt, 
as Malphigi ſays, for ſome neighbouring Glan- 
dules. They terminate in the Ciſtern of the 


Chyle, which gave ſome occaſion to think, that 


they're Milky Veſſels. The Arteries of the Liver 
are deriv'd from the Coe/:aca, and are wrapp'd 
up in the ſame Covering with the Porta. Its 
Nerves ſpring from the Eighth Pair, and make 
the Hepatick Plexus. 55 

The Biliary Veſſels muſt be examin'd very 


nicely, becauſe there's a great deal of difficulty 
in adjuſting their uſe. mo | 


I've told you, that the ſame Sheath encom- 


paſſes both the Biliary Veſſels, and the Porta; 


and that the Branches of thoſe Veſſels accompa - 
ny theſe of the Vein. To which I muſt add, that 
the Biliary Pipes, gathering into a Body, form 
4 large paſſage, known by the Name of Hepar:ck, 
or Porys bularius ; and the * pro- 

ducez 
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duces another which is call'd the Cy/tick Paſſage, 
or Meats Oſticus; and both theſe joyning to- 
gether, form the Dudus Cholidochus, which opens 
into the Daode num. f 
The Gall-Bladder is ſeated in the lower part 
of the Liver. Tis ſhap'd like a little round Pear, 
and is uſually divided into two parts, v:z. the 
Neck and the Bottom. The Neck is a narrow part, 
and gives riſe to the tic Veſſel : The bottom 
is hollow, and pretty broad. *Tis compos'd of 
three Tunicles, the outermoſt of which is nervous, 
the middle one fleſhy, and the innermoſt glandu- 
lous. The nervous Coat gives it force and power 
to reſiſt; the fleſhy puts it in motion; and the 
glandulous Coat being furniſh'd with Nerves that 
terminate in it, entitles it to Senſe. Its inner Ca- 
vity is plaiſter d with a ſlimy Humour, that pre- 
vents the Corroſion which the Bile might occafi- 
on. The Bladder has ſeveral Biliary Roots which 
ſpring from the Liver, and open into its Cavity; 
for when the Liver is cut out, the Bile is ſeen 
to ſpring out of the Biliary Veſſels that terminate 
in its Cavity. There's a SphinQter at the Orifice 
of the Cyſtic& Veſſel, which occaſions the neceſh- 
ty of a ſtrong preſſure, in order to make the Bile 

come cut of the Bladder. 3555000 
There are ſeveral Opinions concerning the uſe 
of the Gallbladder. The firſt is that of Sylvizs, 
who alledges, that it converts the Blood convey'd 
to it by the Cy/tic&# Arteries, into Bile ; and that 
one part of this Gall goes to the Liver, and ano- 

ther part to the Inteitines: For when rhe Bile 
paſſes from the Cy#:c& Conduir to that call'd o- 
lidochus; part of it, ſays be, moves into the He- 
patick Porus towards the Liver, and the reſt to 
the Inteſtine, through the Du&us Cholidochus. He 
backs his Opinion by an Argument taken from 
the great number of Arteries, Veins, and _— 
tha: 
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that encompaſs the Bladder : And compares the 


Bladder to a Vinegar- Bottle, in which all other 
Wines turn four. _ ee 


But in regard that ſeveral Animals have their } 


Hepatick and Cyſtick Dutts apart; and ſome o- 


thers, ſuch as the Hart, the Chameleon, &c; have | 


no Gall-bladder, tho they have a Porus Bilarius; 


tis probable, that the Bladder dos not make the | 


Gall; which is further confirm'd by making this 
Reflection, that the Liver is all over glandulous, 


whereas the Gall-Bladder has very few Glands to 


filtrate all the Gall that comes forth. Beſides, 
we meet with Biliary Branches, which empty 


themſelves into the Bladder. But that which 


2 the fatal Blow to Sz ius Opinion, is an 


Experiment that all the World are capable to 


make, viz. by taking a live Dog, binding him, 


cutting up his Abdomen, tying the Neck of the 


Gall-Bladder, cutting it up, and fqueezing our 
the Gall; and after that, tying the Ductus Cho 


_ lidechus, near its Inſertion in the Inteſtine (if you 
will, you may cut out the Gall-Bladder, and 


ſew up the Abdomen). This done, the Creature 


will live ſome Days; and if you open him again, 
you'll find Dat o2mticy of Gall in the Hepa- 


tick Porus, and iu the Dias Cholidochus near the 
[nteſtine, which can only proceed from the Li. 


ver: So that 'tis an undoubted Truth, that the 
Gall is ſtraind out in e Liver, and that the 
Gall-Bladder is only its Cittern. ; 
 Fulloprus gives a different Account of the Uſe 
of the Bladder : He alledges, That when the In. 
teſtine is full of Chyle, and conſequently has its 


Membranes ſtretch'd out, the Dacſus Cholidochus 


is conſtraind to ſhut its Orifice ; and to prevent 


the r<coiling of the Bile into the Liver, on that 
occaſion, Nature has provided a Cern, or Re. 
ceptacle : For proct of his Allegation he ſays, the 

ML ISS Bile 
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Bile being an Excrement would infe& the Chyle. 
Bur tis eaſily made to appear, that the diſtenſion 
of the Membranes of the Inteltines, is ſo far from 


ſhutting the Orifice of the Dufus Cholidechus, 
that ir rather contributes to keep it open, by with- 


drawing its Boundaries cn all hands. In the ſe- 
cond place, we know by Experience, that the Bile 


do's mix with the Chyle : So that this Advance 


muſt be rejected ; and we muſt fix upon this 
Concluſion, that the Bile both of the Ve/ica, and 


the Porus Bilarius, ſpring immediately out of the 
Liver. Tis true, the Bile of the one, differs ſome- 


thing from that of the other; but we are not 
therefore to conclude, that they are of a different 
Nature, tho' the ſubtileſt goes to the Bladder, 


and the coarſeſt to the Porus: For that of the 


Bladder may owe its ſubtilty to its ſtay and fer- 
mentation in the Ciſtern, ſince it never comes ou 


but when the Bladder is ſqueez'd hard by the 


Ventricle, or when its Quantiry is over-grown, 
or its Acrimony too great: So that the Veſica on- 


lv gathers a quantity ſufficient to render the Chyle 
more fluid and ſubtile; and for that Reaſon its 


Gall is never voided, but when the Chyle comes 


into the Inteſtine. ; — 
To adjuſt the manner of the Filtration of the 


Bile in the Liver ; we muſt call to mind, that 


the Porta receives all the Blood that comes from 


the Arteries of almoſt all the Parts of the lower 
Belly. This Blood is very ſharp, by reaſon of 
the cloſe union of its Salts : For the Lymph that 
ſever'd 'em, is ſeparated from the Blood in the 


 Glandules of the Ventricle, Inteſtines, and Sw¾est- 
bread, and in other Glandules. If this ſharp and 
zroſs Juice did continue to circulate along with 
the Blood, it might occaſion vehement Fermenta- 
tions: Upon which account it drops. its ſharp 
and faline Parts in the Glandules of the Liver. 


H 2 But. 
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But theſe ſharp keen Particles would corrod the 
Fibres of the Glandule, and the Parts through 


which they paſs; if they were not temper'd by 
a ſoft and oily Liquor, which comes from the 

Caul to the Porta. But after all, notwithſtand- 
ing the tempering of this ſharp Juice with the 


oily Liquor, the Juice ey very groſs, might 
ſtick to the Fibres of the Liver, ſtop up their 
Pores, and gall them by its long ſtay ; it the 


Spleen did not furniſh a fort of Blood composd 
of volatile and ſubtile Parts; which, falling in 


with the Bile, augment its motion. 


It may be objected, that the Caul being only 
2 Ciſtern of Fat, which cannot be ſeparated, but 


from the Blood in the Artery ; it muſt cither re- 
mit into the Veins leſs Fat than it receiv'd from 
the Artery, and in that caſe, the Vein would have 
had a more oily fort of Blood, if the Artery had 
been Joyn'd to the Porta; or elfe it remits as 


much as it receiv'd from the Artery, and upon 


that foot the Caul will be good for nothing. 


I anſwer, That the Liquor communicated to 


the Caul by the Artery, is not actually oily, and 


entangling ; but that it becomes ſuch by virtue 


of its repoſe and ſtay in that part. 


The Gall is compoſed of Volatile Parts, Lixi- 


vious Salts, and Oil; which may eaſily be made 


to appear by its 4naly/is. *Tis very probable, 


that the Bile would move but ſlowly, it the Pul- 
lation of the Hepatick Artery did not accelerate 


the Motion of the Blood in the Porta, and that 


of the Bz/c in the Biliary Pipes, and fo promote 


the ingreſs and egreſs of the Liquors. The Pul- 


{ation of the Diaphragm, and Muſcles of the Ab- 


domen, is likewiſe conducive in promoting this 


Motion; for they preſs upon the Liver in every 
Reſpiration. The Bile, after its ſeparation from 
the Blood, either moves to the Gall Bladder, or 

| runs 
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runs ſtraight to the D--odenum. That which runs 
ſtraight to the Daode num, mixes continually with 

{ome remains of Chyle, which it renders more 
{ubtile, and at the ſame time dilutes the mu- 
cous Slime of the Inteſtines; and by that means 
the Chyle is dilpos'd to enter into the Lageals 
upon the leaſt compreſhon. « : 
There are ſome Ser-times, in which the Gall. 
| Bladder ſends forth a greater quantity of Bile, 
and that ſomewhar ſharper than what comes 
from the Porus. This Bile does not uſually run 
into the Inteſtines, but when they receive the 
Chyle from the Ventricle : For, as I ſaid before, 
the Stomach being then ſwell'd, preſſes upon the 
Bladder, and ſqueezes out the Bile; from which 
it may be inferr d, that a great quantity of Chyle 
is attended with a large quantity of Bile. Thus 
we ſee, how all the Motions of our Machine 
are regulated; and, that what ſeems to be an In- 
conveniency, is often very uſeful, when we pur- 
ſue the diſcovery of ſuch things with ſome Re- 
flec ion. VVV 
P Tis poſſible this new Opinion of the Generati- 
on of the Bile may be much oppos'd, becauſe it 
allots new Uſes to the Spleen and Caul. Ho- 
ever, I think, I have grounded my Conjectures 
upon ſtrong Reaſons : For the extirpation of the 
Spleen and Caul, ſeems to vouch for the Uſes that 
1 have allotted em: Since, when the former is 
| extirpated, the Liver is found to be dry'd up all 
over ; which ſhews, that this glutinous ſharp 
Iluice, not being qualified by the ſubtile Parts 
| that the Spleen was wont to furniſh, gra- 
— dually corrodes the Fibres of the Liver : And up- 
on the Amputation of a great part of the Caul, 
: there enſues Looſeneſſes and Dyſenteries, which 
in all probability ptoceeds from the deficiency of 
that oily Humour that us'd to concur in forming 
12 , — 
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the Bile, and wrap up the ſaline Parts, which, 
now they? ve more er tear and rent the 


It may be ask d, if the Biliary Particles have 


= any uſe in the Blood, before they bw ſtrain d | 


out ? SER 


I anſwer, That every part of the Bile, is fox 


| Tome uſe or other. The Oily part ſupplies the 


Bones, Ec. the Volatile part puts the Blood in 
Motion ; the Saline Particles ſplit, break, and 
fix ſome: parts of the Chyle in the Blood, and 


aſſiſt at all the Preparations in the Body. 


Upon the ſame grounds, the Bile that mixes 


with the Chyle, ſerves for three principal Uſes : 
With irs Volatile Particles it puts the Chyle in- 
to Motion; with its Oily Particles it cements 
the Parts of the Chyle; and with its Saline parts 
it breaks off the Humour of the Inteſtines, and 
precipitates the coarſe Parts of the Chyle. 
Oftentimes ſome things are attributed to the 
Bile, that are only owing to one of its Parts; 


for inſtance: It is reckon'd the Cauſe of Anger. 
whereas 'tis only the extraordinary Motion of 


irs Volatile part that deſerves that Character. 


TAB. VII. 
| Repreſenting the Veſſels of the Liver. 


a. 4 part of the Liver fd 2 the heck. 
bbb. The Vena Cava, and its Branches. 


ccc. The Vena Portz, and its Branches. 


d. The Veſicula Fella, or Gall. Bladder. 
e. The Cyſtick Branch. 


f. The Porus Bilarius. 
8. The Common Pi pe, or Ductus Cholidochus. 


bb: 


| ; 
Leer 
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n h. The Branches of the Nerves. 

o. Ihe Hepatick Artery. 

i i. The Caplula /aid open. 
K. Some Lympbatick Veſſels. 5 
1. The Vena Umbilicalis, which ſerves for a 

... Lagann 1x adult Perſons... 

m m. The Venous Paſſage of Communication be- 

tween the Cava and the Porta in the Fœtus. 


— —_—_—_ 


— — — 


en Ab. X. 


Of the Secretion of Urine in the Kidneys. 


: FN order to diſcover the hidden Courſe of Na- 


ture, we ought to follow her Foot by Foot, 
and perſwade our ſelves that ſhe always a&s con- 
formably to her own Operations, tho' their ap- 
parent diverſity is ſuch, that we cannot find out 
their ſimilitude, without a great deal of applica- 
tion : For all that variety may fall within the 
ſame Laws: For inſtance, all the Filtrations that 
to us ſeem ſo different one from another, are cal- 
culated by the ſame Rules ; the Kidneys ſtrain 
out the Urine, in the ſame manner that the Liver 
do's the Bile. This will be made to appear by 
examining the Structure of their Parts. 1 

In moſt Animals, the outer Surface of the Kid - 


neys is unequal, and their whole Subſtance is 
compos'd of an infinity of little Lobes, which 
might pals for ſo many ſeparate Kidneys. Thot 
the Kidneys of Men are of a ſmooth even Sur- 
face, they are nevertheleſs compos'd of little 
Lobes, which appear plainly divided one from 
another; but they are ſo ſmall, that the diviſion 


is not ſenſible to the Touch. This alone is ſuffi- 
4 T— — 
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cient to ſhzw the conformity of the Kidneys to 


the other Viſcera, that are employ'd in ſepara- 
ting any Liquor from the Blood; fince both the 
one and the other are compos'd of little Lobes, 
which are ſo many Glandules furniſh'd with ex- 

cretory Vellels. 1 


The Kidneys are two Bodies that in Figure re- 


| ſemblea Bean; uſually they're about four In- 
ches and a halt long, and one inch thick: But 


both the length and breadth is much vary'd in 
different Subjects: For one Man's Kidneys may 


have twice that breadth and length; and ano- 


ther Man not halt ſo much. They're ſeated in 
the Loins, between the Duplicature of the Peri- 
z0ngum ; only the right Kidney lies a little lower 


The Veſſels that enter or go from the hollow 


part of the 22 are a Vein, an Artery, Lym- 
pharick Veſſels, ſome Nerves, and a peculiar Veſ- 


{el call'd the LVyeter. This Viſcus has two Mem- 
branes : The firſt is call'd Adipoſa, or the Fat 


Membrane; and is furniſh'd with a peculiar 


Vein and Artery, which are therefore call'd Ad. 
poſe. The ſecond Membrane covers the Kidneys 
immediately, and keeps all the Glands of which 
they're compos d, in their due Situation. | 

The Veins of the Kidney open into the Vena 


Cava, and the Arteries ſpring from the Aorta 
near the firſt Vertebra of the Loins. Theſe rwo 
| Vellels make an Arch, and ſurround the whole 
back of the Kidneys. The Nerves are deriv'd 
from the Plexus Renalis, and from another Plex- 


5 near the Gall-Bladder. 'Theſe Twigs f 


Nerves ſurround the Blood Veſſels that enter into 


the Kidney. @— 


The Kidney is compos'd of two Subſtances; 
the outermoſt of which is red, and the inner one 


whitiſh. Malpigbi has prov'd, that the outer, 
n | ' OI 
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or cortical Subſtance, confiſts of an infinity of 
ſmall Glands ; and conjeCtures, that ſome Bran- 
ches of the Arteries, Veins, and Nerves, termi- 
nate in each of theſe Glands, and that each of 

em ſends forth an Urinary Pipe; and that all 
the Urinary Pipes form the whitiſh or innermoſt 
Subſtance of the Kidneys. Theſe ſmall Urinary 
Pipes rallying together at the end, terminate in 
{mall Papillæ, that empty into the Pelvis, or 
| Baſon, and the Ureters, the Urine that is ſepa- 
rated in the Glands. 0 
Purſuant to this Conjecture, Malpighi ty'd a 
Ligature upon the Ureter, and the Emulgent 
Vein; and after the Animal had liv'd in that 
State for ſome time, he open'd it again, and ſays, 
he thought he ſaw ſome communication between 
the Glandules of the Kidney, and the Urinary 
Veſſels, or the white Subſtance. Gaſpard Bar- 
tholin tells us, that if we tie the Emulgent Vein, 
and ſyringe the Artery, a Liquor will come out 
at the Ureters. Tho our Eyes cannot repreſent 
theſe Parts diſtinctly by reaſon of their ſmalneſs, 
yet we muſt ſuppoſe they are there, ſince all the 
Glands in the Body are ſupplied with Excretory 
Pipes, and thoſe of the Kidneys cannot empty 
the Liquor they filtrate, but into the Urinary 
Veſſels. LE £ 5 
Theſe little Pipes run from the Cortical Sub- 
ſtance to the Centre, where they unite and ga- 
ther into little Pyramids, which by reaſon of their 
Figure, are call'd Papillæ, or Nipples. In ſome 
Animals, Dogs for inſtance; theſe Nipples di- 
{till the Urine immediately into the Pe/vzs, or 
Baſon : But in Men, each of em has a Pipe that 
conveys it to the Pelozs. 3 
If we perceive aright that the Kidneys are thus 
form'd, and call to Mind what was before ſaid of 
the Kidneys in general, will be an eaſie mat 
| 8 „ ter 
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ter to explain the Filtration of the Urine. For 


ſince thele Glands have Arteries, the Urine may 
eaſily be ſeparated from the Blood, by Virtus 
either. gf, the internal Figure and Diſpoſition 
of their Pores, or their ſmalneſs. This Urine 
paſſes through the Urinary Veſſels into the Ba- 


fon, and from thence is convey'd by the Ureters 


to the Bladder. But according to this Explica- 


tion, *twill be very hard, it not impoſſible, to ſa - 


tisfie the following Querics : 1. How it comes to 
paſs, that after drinking two or three Quarts of 
a pretty ſubrile thin Liquor, one paſtes it imme- 
diately , for it mult paſs through the Stomach, 
the Inteſtines, the Latter, the Heart, the Lungs, 
and in a manner the whole Body, before its Fil- 


tration in the Kidneys ? 2. How it comes, that 
in a Diabetes, the Drink is voided in the ſame 
form that it was taken in, without any altera- 
tion in Colour or Conſiſtence? 3. How is it poſ- 


ſible that Needles and Pins ſwallow'd, ſhould 
be voided along with the Urine ? 5 
Theſe mighty Difficulties, mov'd ſome Ana- 


tomiſts to atfirm, that there is a direct paſſage 


from the Ventzicle to the Kidneys. But having 
look d for em in vain , they quitted that Opi- 


nion and fancy'd that the Lace furniſh Matter 


for Urine, by ſome Branches detachd from the 
Ciſtern of the Chyle to the Kidneys. Bur upon 


2 narrow ſounding, they found that theſe Bran- 
ches were Lymphatick Veſſels, which are ſo far 
from conveying Matter from the Ciſtern to the 
Kidneys, that they carry Lymph from the Kid- 


neys to the Cittern. : EE, 
Mr. B—— has offer'd a new N re- 
lating to this difficult Point, in the 


de Medicine, done by M. L*Abbe de la Roque 
He alledges, that there are two Parts in the U- 
rine; one ſharp, and much loaded with Salts ; and 

5 | the 
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che other ſweet, and fimply watery. He owns, 
that rhe firſt is ſeparated from the Maſs of Blood 
in the Kidneys : But makes the Watery Part to 
paſs immediately into the Cavity of the Abdomen, 
through the Pores of the Membranes of the Sto- 
mach and Inteſtines, which are much dilated by 

their Natural Heat; and to paſs out of the Ab- 
 domen through the Pores of the Membranes of 
the Bladder into its Cavity. He grounds his O- 
Ir upon theſe Arguments: 1. We may ſee 
by a turn'd Bladder, the Pores of the Bladder 
give paſſage to Water from without inwards. 
2. The Abdomen of a Man that dy'd by Drink- 
ing, has been found full of Water; which inti- 
mates, that Water may paſs through the Inte- 
ſtines into the Abdomen. 3. This ConjeCture ex- 
plains, how Hydropick Bellies fall by void- 
ing Urine. 4. Why the Excrements are liquid 
in the {mall Inteſtines, and ſolid in the great. 
And 5. Accounts for the ſudden paſſing of Broth 
der other Liquars. 


To all theſe Arguments, I reply, 1. That tho 
the Pores of the Bladder allow a paſſage from 
without inward ; that will not avail, unleſs the 
Pores of the Membranes of the Inteſtines, allow 

2 paſſage from within outward. And it Water 
runs out of a turn'd Bladder, tis through the holes 
of the Ureters that are cut. Beſides, tis eaſily 

made to appear, that the Inteſtine admit ot no 
paſſage from within outward, unleſs it be into the 
 Vene Latex : For 1. We cannot make the thin- 
neſt and ſubtileſt Liquors paſs that way. And, 
2. If there were any ſuch paſſage, the Abdomen 
would be full of Water in a Suppreſſion of Urine. 


2. In a preternatural State, the Inteſtines may 


be crack d, or unperceivably perforated ; as in 
the Caſe of the Man that dy'd by Over-drink- 
ing, his Abdomen might well be fill d with Wa- 


der, 
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ter, becauſe the Quantity of the Liquor had broke 
his Inteſtines. 3. In Hydropical Perſons the Swel. 
ling is abated by piſſing more than uſually, both 

becauſe the Seroſity of the Blood being voided 
by the Kidneys, it does not fall ſo much on the 
Abdomen; and becauſe the Hydropical Water re- 
turning into the Veins is voided by Urine, juſt as 

Pas in the Breaſt is oftentimes voided by Urine 5 
þy repaſſing through the Blood. Beſides Mr B— 
muſt ſuppole an Obſtruction in the Pores of the 

Bladder, to explain the Nature of the Dropfie 
after his way: And it it were fo, the Swelling 
would fall every time they make Water ; or ar 
leaſt their Urine would be very deep loaded, 
which is often falſe; and the paſling of their U- 


rine, tho” never ſo little, would quickly cure em, 


ſince the Obſtruction of the Pores of the Bladder 
would then be remov'd : Which is all contrary to 
Matter of Fact. 4. The Excrements are liquid 
in the ſmall Inteſtines, by reaſon that there the 

ſubtile Parts are incorporated with the groſs; 
but after the ſeparation of the ſubtile Parts by 
the Vene Laﬀez, the groſs remainder muſt needs 
be ſolid. 5.Had we a juſt Idea of the Rapidity of 
the Circulation and Diſtribution of the Liquors, 
ve would not be amus d with the quick paſſing 
of Broth. Bur beſides the Anſwers I've now gi- 
ven, ſome Objedions may be ſtarted againſt his 


Opinion, which to my Mind are unan{werable. 


1. We find no ſuch difference between Urine ta 
xen out of the Ureters, and that of the Bladder, 
2s he ſuppoſes. 2. If you put a Ligature on the 
two Ureters of a live Animal, and ſew up his 
Belly, ſuffering him to live, you will not find a 
drop of freſh Urine in the Bladder. In fine, do 
not we meet every Day with Suppreſſions of U. 
rine, occafion'd by an Obſtruction in the Ureters ? 


AS 
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As for the Needles and Pins voided along with 
the Urine , it it is Matter of Fact, theſe Nee- 
dles muſt have pertorated the Stomack, or Guts, 
and penetrated into the Bladder. _ 
Above each Kidney there lies a blackiſh Glan- 
dule, ty d to the Membrana, near to a Plexus of 
| Nerves. They're call'd Cahſalæ Atrabilariæ. 
They're ſo large in the Fætus, that their Bulk e- 
quals that of the Kidneys. But in adult Perſons 
they are much ſmaller; whether it be that they 
give over growing, or that they ſhrink and dwin- 
dle. However, the right one is a little larger 
than the left one. Tis obſerv'd, that in a Phti- 
ſick, when all the other Parts dwindle, they re- 
ceive no diminution. They preſent us with a 
{mall Membrane, and a very plain perceivable 
Cavity filPd with an Oily Liquor. They are ſup- 
plied with fome Arteries, either from the Trunk 
of the Aorta, or from theEmulgent Arteries; and 
Veins that terminate in the Cava, or in the Emul- 
gent Veins; and ſome Nerves deriv'd from the 
Stomachick Nerve. Their Veins riſe out of their 
Cavity, and at the entrance of each Veinisplac'd 
a Valve, that allows a paſſage for the Humours 
from the Cavity to the Vein, but no return from 
the Vein to the Cavity. _ 
As I take it, theſe Capſule Arrabilarie, ſerve 
for almoſt the ſame uſe with the Membrana Adi. 
poſa. Both the one and the other (train out a Li- 
quor, which by its long ſtay becomes Oily: And 
after that, throw it into the Veins; where the 
Blood, that was ſtripp'd of its Fluidity by the 
_ Secretion of its Serous Parts, recovers its former 
State, and its Parts that hang'd bur looſely toge - 
ther, are compacted by this Liquor: So that 
theſe Glands do the ſame Office to the Blood of 
the Cava, that the Omentum do's to that of the 
Porta. Upon this Foundation, tis eaſie to give 
- | —— — 
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a Reaſon, why the ſharp and corrofive Juices, 
that in a Phtiſick over-run and deſtroy all the 
Parts of the Body, have no influence upon theſe 
Glands ; and why they grow larger in young 


Children, but not in Adult Perſons. For fince 
Children are fat and moilt, theſe Capſule, as well 


as the other Parts, retaining to the Fat, muſt _ 
needs enlarge their . 
The Ureters and the Bladder, are the only re-. 


maining Parts employ'd in the Excretion of U- 
rine, that we have not yet examin l. 5 


The Ureters ate long, round, and very narrow 


Pipes, of a Membranous Subſtance, fill'd with 5 


Nerves, ſome Arteries, and ſome Veins. I told 


you above how they are form'd in the Kidney; 
and now *rwill be ſufficient to add, that they o- 


pen into the ſides of the Bladder, towards the 


middle, but very obliquely; and there form a- 
mong their own Membranes a paſſage of ſeven 
or eight Lines in length: So that the Urine, or 


Wind contain'd in the Bladder, cannot get our 
by their Mouth; for the ſame Matter that of 


fer d to get out, would of it ſelf ſtop the paſſage, 


by thruſting the Walls of the Ureters together. 


UuUcually there is but one Ureter for each Kid 
ney; ſometimes I have found two. 


The Bladder is a Membranous Bottle, ſeated 


in the Hypagaſtrium, upon the Womb in Women, 


and the Inteftinum Rectum in Men. The upper 
part of the Bladder is ty'd to the Navel by a Li- 


gament call'd Urachus. Tis compos d of Veins, 


Arteries, and Nerves, which are all Branches of 


the Hypogaſtrick Veſſels. It has three Tunicles. 


The outer Coat is nervous, and of a tender Senfe. 


The ſecond is fleſhy, and ſerves to contract the 


Bladder, and expel the Urine. The third is glan- 
dulous, and filtrates a Mucilaginous Matter, which 
ſcreens it from the Injury of the Salts of the U- 

i The 
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The B/adder runs out length-ways into a Neck, 
the production of which is call'd the Urethra. 
In this Neck there ſtands a Bunch of fleſhy Fi 

bres, call'd a Sphinder , which in its natural Si- 
tuation ſhuts the Neck, and prevents a perpetual 
Flux of Urine : Except when the abundance of 


* Urine, joyn'd to the preſſure of the Muſcles of 


the Abdomen, and the fleſhy Fibres of the Blad- 
der, puſh with a force ſuperiour to that of this 
Muſcle, and ſo oblige it to give way. Having 


5 laid down theſe Principles, we may eafily per- 


ceive, why thoſe who retain their Urine for ſome 
time, cannot afterwards void it without difficul- 
ty; ſince the over bearing quantity of Urine,and 
its Acrimony, may have ſhut down the Sph:ner 
by the Senſe of Pain or Fretting. 5 


T A B. VIIL 


Repreſenting the Kidneys, the Capſulz Atrabila- 
riæ, and the adjacent Branches of the Aorta and 
Vena Cava. 


* 


2 4. The Kidneys. | 
bb. The Caplulz Atrabilariz. 
c. The Membrana Adipoſa. 
d. The proper Membrane of the Kidneys 

ce. The Ureters. . - © THEE 

f. The Vena Cava aſcending. 
g. The Aorta deſcending. 

h h. The Emuleent Veins. 

K K. The Spermatick Arteries. 

11. The Veins, 


rig. 


112 Tauvays ANATOMY. 


Fig. 2. 


a 4. The Kidney 4 edel 
b. The Baſon. 
c. The Ureter. 


dd d. The Branches of the un, embracing =. 


the Caruncles. 
ee. The Carunculæ Faplllares, or Nipples. 


Fig. . 


22. The Kidney cit u 


bb. The Orifezs of 2. Ureters embracing the 
I Papillares. 


c. The Caruncular N — 


8 


CHAP. XI. 
Of the SEED. 


T HE Seed, or Sperm, is firſt ſeparated from 
the Blood i in 2 Teſticles, which are two 


glandulous, round, long Bodies, reſembling both 


nin Bulk and Figure a ſmall Hen. Egg. They're 


ſeated in the Scrotum They're furniſh'd with 
Arteries, Veins, Nerves, Lymphatick Veſſels, and, | 
which is peculiar to them, Veſſels that carry off E 

the Seed, call'd Vaſa 1 


The Artery, Vein, Nerve, and L. ymphatick 
Veſſels, retaining to the Teſticles, are all call'd 


Spermatick. The Arteries ſpring from the Trunk 


of the Aorta; the Vein on the right fide runs 
into the Trunk of the Cava, and the other to 


the 
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the Enulgent. The Arteries and Veins joyn and 


cleave rogether towards the end of their Pro- 
greſs; upon which the Ancients alledg'd, that 
the Viral Spirit of the Arterics mixes with the 


Venous Blood, in order to commence the work- 
ing and refining of the Seminal Matter. But upon 


a narrower view, they acknowledg'd, that theſe 
Veſlels do only touch one another, and even when 


the Artery and Vein twitt round one another by 
{everal Circumvolurions, and form the Pampini- 
forme, as it happens in ſeveral Animals; even 
in that Cate they renark'd, that it you Syringe 
the Artery, the Liquor will not return by the 


Vein, without patting through the Teſticles; 


and that this Parr obſerves the Rules ot Circu- 
lation, as well as other Parts. The Nerves ac- 
company theſe Veſſels, and are deriv'd from the 


Plexus Aleſentericus. The Lymphatick Veſſels 
ſteer their Courſe to the Recetaculum. All theſe 
Veſſels, together with the Vas Deferens, are 
wrapp'd in the Ini Vaginals, 

The Teſticles are uſually in number two, ſome- 
times three, and ſometimes one. Fernelius tells 
us, that he knew a Family, of which all the 


Males had three Stones: But that is very untre- 
quent. 


The Teſticles have five Coats, two common and 
three proper ones. The Firſt, is the Scrotim, or Cod, 
which is only a continuation of the external Skin 
in this part. In the middle it has a Seam, which 
is only a Fold of the Skin. The Second Coat is 


call d Dartos, Tis a curicular Muſcle, which 


wrinkles and furls the Cod, when it twells or 
contracts it felt, (Cas it often happens in cold 
Weather.) Theſe are the Membranes that cover 
both rhe Ltelticles : Bur there are other Coars 
that Cover cach of 'em apart. 


I The 
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The firlt is fleſny. It covers the Teſticle, and 
then parts from it, and cleaves to the Spina ot the 
Os Pabis; ſo that when it ſwells and ſhortens 
it ſelf, it draws up the Teſticle. This Membrane 
is call d Alſculus Cremaller, or Suſpenſorins. 
Ihe ſecond is the Inca Vaginalis, which con- 
tains the Veſſels that come in, or go out of the 
Teſticle. Tis jultly taken to be a continuation 
of the Peritoneum: For tho' ſome Modern Au- 
thors have given it in for a prolongation of the 
Rings of the Mulcles of the Abdomen , they at- 
terwards own'd themlelves miſtaken.” 
The third is the Inica Albuginea, the imme- 
diate Cover of the Subſtance of the Tefticle. 
The Subſtance of this Parr, is only 2 Clew of 
Seminal Veſſels : The Diſcovery of which is ow- 
ing to MH. Gracf. He tells us, That ſome time 
after he had ty d the Vaſa Deferentia of a living 
Animal, the ſmall Veſſels of the Teſticle became 
full of Sced, and viſible. Beſides, one may un- 
do the Tellicle almoſt like a Clew of Thread, e- 
LB (8 
The Branches of the Spermatick Artery in the 
Teſticle, produce thoſe Seminal Veſſels, which 
atterwards form the Epididymes, i. e. two white 
and long Bodies, each of which is faſten'd to 
one of the Teſticles, towards the Ends of the 
upper part; and not at all to the middle part ot 
it ; and withal, coverd with the Tunica Vagr- 
nilis, When we unravel it, we find it to be only 
a Pipe or Veſſel winded up, the length of which 
in Man is five Ells. It gives riſe to the Va De- 
eren. | 5 ER TN 
U Authors are much puzzl'd, to know how the 
Seed iiltrates in the Teſticles, paſſes into the E. ÞF 
dily;mcs. Highmore ſays, he found in the middle 
of the Teſticle, a white, hard, and ſolid Body, 
like to the V Deferens, which runs from the 
bottom 
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bottom of the Teſticle towards ts upper port, and 
perforating the 1c tine, is inſerted into 
: the Head or the KRpididy:. LA 


| Diener vr% .h ys, 
he ſaw it likcwile; and thar to his Anpreben- 


ſion, al! che Frores of the Tetticio termirated in 
it. He does not follow Hg , Opinion, in 


making it ſerve for a giſſage for the Sced, rom 


the Te'.icle ro the Zr y,ms ;, but thinks tis 


only employ'd to bear up tue Hels of that part. 


Graef precends, that it is not one but ſix or ſe- 


ven very {mall Ducts, that ate the I1/412ments of 
this communic.:tion. Somme Anwrormiilo a us, 


they have look d for ALG cf Duets, but couid 
never find em 5 but chat UnY H. v 


= (CE Cem per- 
cciv'd that of {{rghmorus's. el, | have wen. 


rus; but I could not ; erceite vherh mit was 
hollow or not. tiowerer, this is the © 


f only way 
yet found out, for p:thng ine Sen. inal Liquor our 


ot the Teſticle inic the Ep;didyinis. Ar tis pro- 


bable, the Ef. 12s is nothing but v contiana- 


tion of that Pu. ts ad rhat the ii.tle Seninat. 
Veilels open into 4; by different Bruncucs, às into 
4 fort of Ci. tern. | EY 
When the V's Deſergas rites Cut of the Epidi- 
dymis, it anus along wi! the r tick 
Vein, and rerinin ts in the News £5 tits adder ; 
heise it Commu wates by ford OG ces reith the 
Vefrculy Seimmates. Tis a botlow Vellzl, rho? it 


ſeems to be told an hard; for if you blow into 


it, you'll fee it fell. cor an evident roof ot 
its communication with the Seminal ve. cs, 


blow into it, or inſect fome Liquor by a Syringe, 


and yon fee the Veilels ſwell before the Liquor 


The Leue Seminatcs, are little glandulous 


Cavitics, fupply'd wien Veins, Arteries, Nerves, 


and flethy Fibres, and communicating, as I ſaid 
2 but 
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but now, with the as Peferrs. Some ſay the 
receive the Std from the 172» I 'ferens, and re- 
#erve it, bur I orten's Opinion is more probable, 
vis, that they filtrate another fort ot Seed, and 
throw it into the Vas Deferens. 
After that. the "ſz Deren ia e es their 
progreis to the , pas b two large Glan- 
dules call'd Pry ſtats tram which they receive a 
Serous kiumour, by fome holes towards the ends. 
In the beginning of the Lrethra. we meet with 
4 little glandulous Kernel, call'd Veruwmontanum, 
which hinders the cgrels. of the Seed, except 
when the large quanity, r Acrimony of the 
Seed overpowers it. 
Upon theſe Principles 'twill be eafie to build 
an Account of the Filtration ot the Seed. As I 
take it, the Spermarick Artery conveys the Blood 
to the Telticle. and the Veins carry it off again, 
as in other Parts But ſuch Parts of the Blood 
as are ot a certain fize and fineneſs, are ſepara- 
ted from the Maſs, and thrown into the little 
Seminal Pipes; which re uniting into one paſ- 
ſage, as Highmorus ſays, convey them to the E. 
fidraynes, ftom whence _— run into the Vas De. 
ferens. By circulating iarough 19 many Wind. 
ings, and Contorſions of Seminal Veflels, theſe 
Parts grind and ſubtilize themſelves, partly bv 
reaſon of the ſmalneſs and length of the U tels, 
and partly upon the acccunt of their Contortion. 
When this Liquor is arriv'd at the Vas Defe 
rens, it mixes with ancther Liquor thrown out 
by the Teji cule Seminales, by contracting them- 
telves. At latt, the Glandules call'd Prout, 
pour forth a third Liquor that mingles wich the 
Seed. And of theſe three Liquors is the Seminal 
Matter torm'd. The Teſlicles furniſh the mott 
Spirituous Part, the Veiicvi/z the moſt Watery 
Parr, and the Pro? ates the mott Olly. 
Ir 
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it remains now to defcrihe the lud; the ex- 
ternal Parts of which 1 thail pats by, 1 being of 
no great importance. 

The internal Fits of which the Yard is com- 
pos d, are Veins and Arteries, call Ede s; I, ; 
deriv'd from the flypogutiiick \ MT S, Ind Nees 
riſing from the Os ICY UM. 
| It contains lixewit. two greit N Bo. 
"dies, which are ſpongy, 7. c. Hild with Cells, 
that are furiih d with a great number of 
Veins and Artcrics. Thete Nervous Bodies take 
riſe from the Os /,] , and accompanying the 
Urethra, terminate at the Gn, The Ureatbru 
is a pipe produc d by Cngthnin, z the Neck of 
the Bladder, which void oth the Secd and the 
Urine. 

There are four Muſcles at the Root of the 
Jurd; two of which are call'd Erecores ; and 
two Acceleratores. The frit are thick and ſhort, 
and faſten'd by a Tendon to the Tubercles of the 
Os Iſchum. The dcce/eratores are ſlenderer and 

long. They're faſtend to the Sphinder of the 
Inteftinum Redum, and reach to the middling 
and lateral part of the Ur-tbra. All theſe Mull 
cles ſerve for erecting the Yard, by {welling and 
ſhortning themſelves, and compretling the Veins 
and ſpongy Bodies : For by that meas thev pre- 
vent the return of the Arterious Blood by the 
Veins, whereupon Erection enſues. | Syringing 
the Artery | in a dead Body. will erect the Yar , 
which ſhews, that the fole abundarice of Blood 
is ſufficient to compaſs that ettect, without the 
aſſiſtance of the Animal Spirits. 

By this Deſcription we may reſolve ſeveral 
Queitions : 1. Why the Seed contain'd in the de- 
minal Veſſels, do's not uſually cone forth with- 
out the Influence of Fancy and the EreCtion of 
the Part? 2. Why the a ah is not voided ou 

wit 
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with rhe Scet? 3. Why a Debauchce voids 
Drops ci $44 %%. n he goes to Stool, or makes 
Warr? 4. N ty E tv 1chs and Wome en ar -Buard- | 
1? 

Lit ori lor to reſolve tu. it Phy nend, wz mult 
luppore, that the moſt Volatile and Oily Parts 
of the Blood, being agitated by the Particles 
that fly cit trom the Felov'd Ovycct, whether 
rrally * tent, or repretented by Fancy ; infinu- 
ate into the Pores of the Seminal Vellels, and by 
raritying the Seed, oblige it to require à larger 
ſouce : Upon u hich it endeavours to get out, 
and in its carefs rubs and joſtles the Nembra- 
nous Parts more than ufvatly ; which is partly 
the c1uſe of the tickling Pleuſure that attends the 
emiliion of thit Liquor. | 

1. The Store. houſes of the Seed. do nor expel it, 
without they are ſtraiten'd by the diſtention of 
the adjiicnt Parts; which happens when the 
Spirits repAir in ſuch plenty to the Parts, that 
the Crermafter Mulcles ſhorten th<miclves ; and 
by Pulling up ene Tellicles, Iqueeze 'em, and lo 
forc:: ths Sed to «u cend. 

2. Th. N:ck of ths Bludder, ard the Pre/? ates, 
are enconmals's by 4 grÞ 4 many fleſhy Fivics ; 
which keen) in ne 44m hen the Sed bs thrown 
out bor in the emifſion of Scel. the Proftutes 
are conf/rine'd by the diſtention ot the efhy 
Fiss, witch at the ſane time {iruices the 
Neck of the BI Ader, 2nd prevents the Flux of 
the Urine. 

The Seminal Veittis arc much -nlarg d by 
| *. vent Amours : So that upon the leuſt Con- 
{triftion of the Ciſterns of the Seed, there enſues 
an unvoluniary emiſhon. Now, nen one goes 
10 Stool, or makes Water, the Sphinders ſhor- 


ten themſclvcs, and ſqueeze the Parts to which 
they ate Knit 


We 
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We are not therefore to think it ſtrange, that 
on ſuch Occaſions ſome Drops of Sced are voud- 


ed by ſuch Perſons, ſince the ſhortend Mulcles 
conſtringe the Seminal V ellls, and the PVeſlutes, 


. I they cover. 
J. is an unqueſtion'd Truth, that Men owe 
bon © only their Being, but part of their Strength 


to the Seed: Since Eunuchs and Women, and 
thoſe who enervate themſelves by repeated Ve- 
nery, are much weaker. The Seed being ſhut 


up in the Seminal Vellels ferments there, and 
| increaſes the Motion and Subtility of irs 4 
Accordingly, when it returns to the Blood, 

makes ſuch alterations, as it could not * 


produc d without being exalted i in the Seminal 
Veſſels. When theſe Veſſels are once full, und 


more Seed preſents, the firſt is oblig d ro move 
of into the Veins : Upon which it circulates 
with the Blood, and Prevents the diſſipation of 
the Spirits. And perhaps tis upon that account, 
that the loſs of a large quantity of this Oy! in 
the Act of Venery, is tollow'd by a weaknels. 
The Seed fortifies the Membranous Parts, e- 
2 the Lungs; which it detends from the 
arp Salts that might i injure its fine and flender 
Membranes. Ir keeps in the Particles that ſhould 
nouriſh the Hair, and make it grow. Over and 


above all theſe Eff. &s, it gives a Warmth to the 
Fancy, it purs the Blood in a fermentation, and 
enables a Man to Love : For which Reaſon, tis, 


that whatever impairs the quantity of the Sced, 
or diverts rhe Imagination, ts an Antidote againſt 
Love. 


only add, that its Oily Part, even before tis per- 
tected in rhe Seminal Veſſels, hinders the ſharp 
Salts to exert their force in the Body: And there- 


tore, ſays Hippocrates, Eunuchs, and Children 


14 ur- 


$ wach for che Fe of the Seed. U thall 
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unacquainted with Venery, are exempted from 
the Gout. _ 


T A-B. IX, 


Repreſenting the Spermatick and Semmal Teſſels, 
as my are in a Man. 


Fig. 1. 


55 . The Kune Ys. 
b 4 The Capfulz Atrabilariæ. 
cc. Fhe Emulgent Veins. 
d. The Trunk of the Cava. 
e. The Trunk of the Aorta. 
tf. The Ureters. 
g. Ihe Spermatick Veins. 
h h. The Spermatick Arteries. 
1 r. 4% the Spermatick Veſſeis together. 
ſſ. The ſame Veſſels forming the Corpus Pam- 
pyniforme. 
11. De Teſticles wrappd in . proper Mem- 
brane. 
k k. The Vaſa Deferentia, which terminate be 
hind the Bladder. 
|. The Bladder. 
m. The Neck of the Bladder. 
n. The Proſtates. | 
o. The Muſculi EreCtores. 
p. The Muſculi Acceleratores. 


Fig. 2. From De Graef. 


a a. The Vaſa Deferentia. 
b b. The Seminal Veſicles. 


cc. That part of the Vaſa Deferentia that i is 
. dilated. 


d. "The 


” 
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_ culz. 
ee. The Caruncle with 10 holes for the egreſs 
of the Seed. 
ff. The Glandulous Bodies call Proſtates. 


3 fides of the Caruncles. 

3 5 The Urethra laid open. 

i. The Membrane that ene loſes all its Parts. 
K K. Some Veſſels 1unning lo the Veſicles. 


PS 3- 

a a. The Urerers. 

b. Ihe Blader. 

c. Its Neck. 

d. The Urethra. 

ee. Part of the Vaſa Deferentia. 7 
tf. TheVeſſels that open into the Veſi culæ. 

gg. Ihe Veſiculæ Seminales. 

h. I be Glandulous Bodies. 

ii. The Muſculi Erectores. 

K K. The Corpora Nervota ſeparated from the 
Os Pubis. 

1. The Skin of the Jurd. 

m. The Back of the lard, with 10s | ſſels. 


C40. WM. - 
* the Seed of Women. | 


N the Parts of Women miniſtring to Generati- 
on, tis to be obſery'd.that the Spermatick Arte- 


Ties come from the Aorta; the Nerves ariſe from 


the Par Vagum; the L ympharick Veſſels run to 
the Recepraculum Ds | the Veins open into the 
Cava, 


d. The place for communication with the Veſt- 


gg. Ibe Pipes of the Gland.dous Bodies, onthe 


: 
1 
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1 
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(be, and Emulgent, juſt as in Men. But theſe 


velſels are divided much otherwiſe than in Men, 
where they joyn the Parts miniſtring to Genera- 


tion. In Women, the Artery and Nerve do each 


bot em detach four Branches, the firſt of which 


gocs to the ITefticles, the ſecond to the Ihr, 
the third to the Neck of the Womb, and the 


fourth to the bottom, or Eundys Uteri, Both 


the Vein, and the Lymphatick Velicl, receive 
likewiſe tour Branches trom theſe tour Parts, 

The 1eftes are feared on the fides of the bot. 
tom of the Womb, at the diitance of two Fin- 
gets breadth. They arc a little flat, and leſs than 
thoſe in Men hy one halt. They receive a Branch 
from each Spermatick Veſſel. Their Subltance 
is compos'd all over of little Bladders, till'd with 
a Liquor peculiar to themſelves ; ſo that they 
differ much from thoſe of Men, fince they are 
neither a conglobate Glandule, nor a Collection 
of Veſſels as in Man. Tis true indeed, they may 
be taken for conglomerate Glandules, of which 
more anon. 


They have only a proper Membrane, which 
compacts all the Veticular Glandules, of which 


tis compos'd : Each Veſicle may be look'd upon 
as a glandulous Cavity, receiving the Capillary 
Ends of the Veſſels that enter into the Telticle : 
Nay, we may reaſonably believe, that they are 
ſurrounded with fleſhy Fibres, as well as all the 


other Cavities of the Body. This'will attord an 


eaſie Explicarion of the Caruncles, which appear 


in the Teſticles of Animals after Conception; 


for when ſeveral Velicles empty themſclves, and 


their fleſhy Fibres fink lower, they may well re. 


preſent a ſmall Eminence of Fleſh, ſtanding by a 
void ſpace, juſt forſaken by the Egg. Without 
this Suppoſition, I cannot ſce how the Origin of 
the Caruncles can be accounted for. = 
I iha 
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| ſhall not dip very deep into the Queſtion of 
the Eggs, becauſe I rake that Hy potheſis to be 
uſeleis ; beſides, there are as many Reaſans and 
Experiments againtt ir, as there are for it. In 
earnelt, do's the talling of the Seed from a Te- 


ſticle, wrapt up in a Membrane, illuſtrate the 
Matter more than the Opinion of thoſe, who be. 
lieve it falls from thence in the form of a Liquor? 


Had the Voraries ro this new Hypothehs ex- 
palain'd the Formation of a Chick in the Egg; 


one would have been apt to believe them, that 


Man ſprings in like manner from an Egg: Bur 
we don't find, that all their Suppoſals account 


for the Order and Ranging of the Parts, and tor all 
the Mechaniſm that the Buſineſs of Formation 


requires. They ſuppoſe the Man quite torm d 
in the Egg; but the Queſtion is, How this Form 
is brought about. 


'Tis true, thoſe who vouch for the Opinion 


of the Eggs, alledge, That it is not neceſſary to 
account for the manner and way of forming rhe 
Man; and that it is ſufficient ro ſuppoſe him al- 


ready form'd. But that Opinion is attended with 


an inconvenience, which I believe they are not 
aware of. They mult needs affirm, that all the 
Men that now are, that have been, and that ſhall 


be, were all form'd and contain'd in the Teftes 


of the firit Woman. They make no difficulty in 


ö giving in this Aſſertion; but in the mean time, 
tis a very ſtrange one: For, if they reflect on the 


Proportion of the Bulk of the Woman's Body to 
her Ovaria, and on that of her Ovaria to each of 
her Eggs, which in their Opinion is a compleat 
Woman, and ſhall have Ovaria, and Eggs of its 


own, and theſe Eggs again being other complear 
Women will hav= Ovariz and Eggs, which {till 


are ſuppos d to be complear Women; upon this 
Reflection, I fay, before we carry the Calcuia- 
Lion 
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tion down to the Third Generation, we will find 
that theſe little Women will be leis than the ho: 


mogeneous Particles of the fubtileſt Liquors, and 
therefore Cannor bs organiz dand living Bodies; 


unleſs we take up with the ridiculous Advances = 
of ſome Philolopners, who make all Bodies to 


have Lite. 


AI. Lewenhoeck, and ſome cles Modus al. 
ledge, Thar the Animal is wot form'd in the Egg, 


but in the Sced of the Mile, purſuant to the On 
1rvations, they lay. they have made with Micro- 
copes upon the Sced of fever Animals: In th. 
Seed of a Bull, «or inſtince, they deſcry ſuveral 


Bulls, Cc. This Opinion is expos'd to the ſane. 


Difficulties with the other; and theſe are unan- 
twerable, unleſs we ſuppoſe that there are in 
the Air, all ſorts of Animals quite form'd, which 


we ſwallow ; and that the little Men thus ſuck d 


"0 by Reipir tion, are tiltrated with the Semina! 
Liquors, and continue in the Man; that the lit. 
tle Dogs flying in the Air, lodge themſelves in 
Dogs; Tard that the little airy inviſible Ele- 


phants, do only fix in the Spermartick Parts of 


_ earthly viſible Elephants. If we confider the 
_ Groundleſnels of theſe Suppoſitions, we'll find 


they were only invented to guard oft the difficul- 


ty of explaining how Man is form'd. 
This laſt Opinion has one Inconvenicnce fewer 
than the former, in regard the fize of its little 


Men is conceivable ; Whereas in the other *tis not 


to be conceiv'd, by reaſon of the different De- 


2 of Magnitude in the different Generations. 


ut it do's not avoid the Difficulty of the Form, 


tince they are {till to explain, Mi theſe lirele / 


thereal Men were form'd. 

The Teſſes of Women have one, or ſeveral 
Excretory Pipes, which convey the Seed, or Egg. 
into the Womb; but it is doubted which arc 

h they 
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they. Some think, the Egg talls into the Womb 


thro' the Fu//oprun Tube But ſince the Tefes of 


Women are cover'd with a {freng Membrane, it 
is not probable that the Egg pertiorartes that 


Membrane. Others fincy, that the Ligament 


which faſtens the Tetticle, and runs to the Twb.e 
and the Womb, is the Excretory Veilel. 
Having thus ditbtch'd the Structure of the 


Zieles, we come now to deſcribe that of the 


Womb. It has the Figure of a Bottle, ſeated 
bet cen the Bladd-r, and the Inteſtinum Rellum, 
and is greater or {maller, according to the Citte- 


' rence of Age and Conſtitution. Tis largeſt in 


thoſe who are given to frequent Venery, and a- 


bove all in Women with Child; but in Virgins 


it is very ſmall. Its Membranes are pretty thick, 


and become more ſuch by Seat, becaule it is 
_ of a Spongy and Cellenury Nature: For we muſt 


conſider it as being compos'd of little Bladders, 
which being fill'd with Blood, enlarge their 
length and breadth. _ ; 

In the Womb we Gdiftinzuiſh the Fundus, or 
Bottom, and the Neck. On the bottom of the 
Womb, we obſerve the Ligaments, the Tb, 
or Trumpets, and the Horns. 


The bottom is fix'd by four Ligaments; two 


of which are Membranous, furniſh'd with fleſhy 
Fibres, which faſten it to the Offa Iii. Theſe 


Ligaments take their riſe near the Horns, and are 


ſhap'd like the Wings of a Batt. The two other 
Ligaments are round and pretry {mall ; they take 
their riſe at the ſides of the bottom ot the Womb, 
and from thence aſcend, and are faſten d to the 
Os Pubis, near the Roots of the C/tor;s, Some 


alledge, that part of the Szed is convey'd by the 


Vafa Deferentia to this Ligament, to be tran- 
ſported by it to the C/17o725 ;, ro which purpose 
I erbrocc tells a Story of a Woman that void- 
ed Sced at that part. The 
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The Tube are two large Pipes, pretty broad, 


riſing out of the bottom of the Womb,and grow. 


ing larger as they aſcend. Their end is 9 to- 
wards the Teſticles, and jagged like a Fringe. 

place of the Epididymis And as the Seed of 
Man after its preparation in the Teſticles, paſſes 


into the Epididy mis; ſo that vi Women being 


prepar'd in their Tefes, repairs to the Tube. M. 


Poſtel has publiſn'd an Experiment to back this 


Opinion, vis. That in a leud Woman he ſaw the 


Teſtes and Tube full of Seed; but that Experi- 


ment will equally prove, that the Tube engen- 


der Seed, or that they reccive the Male Sced: This 


laſt Opinion is ſo much the more provable, that 
| form'd Erizs's have been orten found in the 
Tube. 5 Li = 
At the ſides of the bottom of the Womb, we 
likewiſe deſcry two Riſings, which are call'd 
Cornud.. | | 


The Subſtance of the Womb conſiſts of two 


Membranes, incloſing a Spongy or Veſicular Bo- 
dy, which makes the Womb to grow larger and 
thicker ; tho' indeed all Bodies ſeem to impair 
their breadth, as they grow in length. 
Ihe Womb is ſupply'd with ſeveral Arteries 
and \ eins from the Spermatick and Hy pogaſtrick 
Veſſ is ; The Arteries joyn with the Arteries, and 


the Veins with the Veins; by which means, where 

the Sperma tick Veſſels are ſtopt, the Hypoga- 

trick will ſtill furniſh all the Parts of the Vomb 
with Blood. . 5 


The Oriſice at th. bottom of the Womb, joyn- 


ing to the Extremity of the Neck, is call d the 
internal Orifice, and guarded with a SphinCter. 


which empowers it to open and ſhut ir ſelf. Ir 
opens in the time of Delivery, and during the 
Tlux of the Terms : But after Conception, Hip- 
: pocrates 


Some Anatomiſts pretend, that they upply the 
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pocrates ſays, tis ſhut ſo cloſe, that the Point of 
a Needle cannot enter. But the Super fœtations 
and Miſcarriages of Big-belly'd WO, vince. 

that it is not always ſo. hug, 5 
Next to the internal Orifice is the Neck of the 
Womb. or the Vagznz, which is a long Paſſage 
well ſtord with ficſhy Fibres and Veliels, which 
enable it to conſtringe and heat the Yard in Co- 
ition. At the external Orifice of the aging, we 
meet with the Hors Venerrs, the Labia, the Ny. 
Phe, the Ciitoris, the Navicular Cavity, and the 


Oritice of the 1 erbra. | 


Tho' Decency avliges us to be modelt in de- 
ſcribing theſe Parts, yet I thought it not impro- 
per to give ſome Acccant of their Structure, ſince 
it is very neceſſary to be known. 5 
The higheſt Part, which is cover'd with a fine 
fort of a Down on thole who begin to be of Age, 
is called Mons Veneris. It is à little Cuſhion 
ſeated upon the Os Pubrs, that ſerves to keep off 
the hardneſs of that Bone in the Act of Venery. 
At the lower part of this Mount, we meet with 
two Bodies, with a Slit between em; which in 
Colour don't difter from the Skin, but arc cover'd 
with a curl'd Hair: We call em Labza. When 
we put aſide the Labia, we deſcry in the lower 
part, a Membrane, which forms a pretty deep 
_ Cavity, call'd Nævicularigs. Under the Lips ſtand 
two Membranes, one on each tide ; which are 
pretty long, and ot a red Colour: We call em 
the Nymphe. Towards their upper Parts, under 
the Mons Veneris, between the two Labia, there 
appears a ſmall Rifing, which is call'd the CI- 
toris; and ſometimes ſhoots it ſelt out to that 
degree, that Women may employ it to a wrong 
uſe; upon which account tis call'd, Pens Eem- 


nen. Above the Ciitoris there is a little Hole 


cover'd with a little Membrane, which is the O, 
rice of the LVethra. ä 
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Under this Hole we meet with another. which 


be the Seat of the Maidenbead. It preſents us 
with four little Knobs, which ſtop almoſt the 
whole paſſage, and are call'd Caruncule Myrti- 


there's a Membrane in this place, which they 


be found in all Maids, for they may break 1: 
with their Fingers, or it may be torn by ſharp 
Humours paſſing along. At the entry of the C 
gina, between the fleſhy Fibres, and the Mem 
brane within, we deſcry a Glandulous Body a- 
bout a Finger's-breadth thick, which extends it 
ſelf to the Neck of the Bladder, and has ſome 
Excretory Veſſels call'd Lacune, which terminate 
in the lower part of the Womb, and furniſh the 


1 the Vagina, which furniſh a great part of that 
W's Moiſture. But he might have added, that he 
Th found them only in Brutes, and not given it in 


they are not to be tound. 

The Ciitoris lies under the Glandulous Bodies 
of the Vagine. *Tiscompos'd much after the ſame 
manner with a Man's Yard, bating that it has 
no Urethra, that it is much ſmaller, and that it 


thoſe of Men; I mean, that they ſerve to inflame 
44 the C/zoris, by detaining the Blood in the Veins. 
4 and the Nervous Bodies. This Inflamation ex- 
4 alts the Pleaſure , and by conſtringing the Glan- 

amo amr ern dulous 


receives the Yard ; the Entry of which is faid to 


formes. Some Anatomilts add, that in Virgins | 


call the Hymen. But, as Riolanus lays, tis not to 


Humour that Women ſpurt our in their amorous 
* Embraces. M. Du Vernay ſays, he has found out 
1 two other large Glands, ſeated upon the fide of 


for a Diſcovery made upon Women, in whom 


is not perforated: For there are two Nervous 
Bodies, which riſe from the Os I/chium, and 
make the Legs or Roots of the (Iitoris; and 
after that un.cting forms its Body. It has four 
Muſcles of the ſame Structure and Uſe with 
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dulous Bodics, makes them ſquirt out tha 2 
they contain. 

Purſuant ro our wonted Order, I come now to 
explain their Uſes. *Tis certain, thur the Blood 
circulates in the es, as well as in the other 
Parts of the Body; and that the Parts which arc 


: quality'd to enter the Pores of the L, enter 
into em; and are afterwards convey'd ww the [ aus 

Defer ens, by peculiar Patlages. : 
There's only one place in the Tee, whe 10 1 


certain number of Veſicles empty, themi.lves : So 


that there cannot be more Curuncics thi ae 


The ute of this Liquor is not que(tiu1n'd, alter 


its mixture with a Man's; bur when it comes 


into the Womb without mii Sling with Male: 
Sced, tis not very plain what ute tis tor then. 

[ conjecture. thit this Sced being ſhut up int 
Ducle tor the bac of 1 Month, or the eres d ts. 

comes ſharp. and ti rno out of its Ducts, vithour 
exciting any Dleatur., but wich A Stedc deal of 
heit. Then it opens tae Veliels, and occaſions a 
Flux of Blood, which is not different trom that 


which circulates in the rettet this Pody's büt be. 


comes ſhary by mixi.cy with this terme: 
Upon tis Hypothelis the following 1 omen 


| Walt Lv be rcloly d: : W hy the. Fema! 28 ot O- 


ther Animals have not their Ternis? 2. 1 ly the 


Terms anticipate their Time, when Women arc 
poſſeſd d with a violent Fit ot Love; ; and it the 


Amour contiuues. why the Terms ccaſe, and he 


Women turn pale? 3. How it comes to pals, tha 
they uſu: ally commence at tourten Years of Age, 


and go oft at fifty? 4. Why Big-belly'd Women 
are not uſually burg d that Way? 5. Why the 
Maids that have not their Monchly Courle are 
commonly unhealthy? e 

To all theſæ Queltions, I anſirer : 1. In diſſe- 
Ting molt Females of other Animals, we find that 


K the 
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the extremity of the Bld Veſſels of the Womb, 
iS guarded with little Glandules; which hinder 
the ferment of ry yeed to operate upon em ſo as 
to —_ 'em, and futter it only to heat 'em a little. 

When a Womans Mind is tix'd to a beloved 
Obje, the Spirits iutnuating mo the fleihy Fi- 
bes of the Ciſterns of the Sccd. force i It our, aud 
mixing with it, put it into a Fermenration, and 
1 GU dific it tor opening the Blood Veſſels of the 
Womb: Bur if thete amorous Thoughts conti- 
nue without imermithon. the Seed being too ot 
ten Ciſcharg'd, is not able to gather 2 ſuffcient 
 Quamtity. or to acquire ſh irpnels enough for pro- 
aucing ie Lerins. And thus is, that amorous 
Girls wint their Terms. 

Betore the tontteenth Year they cannot have 
Seel thit will acquire 1 Tr Ct NT ihirpacts ; and 
accurdinzly we find, that Love, which is one of 
the Fſtecks of th Liquor, tikes its dat: ſrom that 
Year. At Hfty Years their Secd is Itrippd of its 
act! ve Particles, and contquently unable to pro. 

doc its wonted Effects. Inexplaining this FU. 
4 enn, WE cann- t have recourſe to the Sc arcit 
Bio. xd, for they are oftentimes oblig'd ro let 
00d h:tore Fourteen, and atter Fifty. 

i. When Women are with Child, there's al 
iy avs one of the Tube, and tormetimes both Opp 
ty the F/ucenta : So that the Ferment not beine 
ahn to repair in ſo large à quantity to the Wa 

2 of the Womb, cannot open the Vettels. Be- 
fides part of their Blood is employ d in nouriſn. 
ng the Infant. 

When the Seminary Vellzls are fs 4 up 
by 051 tructions, common the Seed growing 
arp returns to the Blood, and cotrupts It, and 
occafions all the Diſor lets that attend the Maids 
That want their Monthly Covrte. ” 

1 {4;4 before, that when a Woman js tickled in 
tot. 
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thoſe Parts, the (V eris is filld with Ble. and its 


Muſcles being ſwoll'n, bear down upon the Nervous 
Bodies and their Veins, and by th: t means tc.) 


Blood that wis carry'd in by the tr. 
I will not rouch upon the ue of 5 external Parts; 


& Lern 

only by the Byc, vill be Froper tos 1quire, 1 ks 

the Jewiſh W. omen were ot! ! 0 t are the 1 n 
tainted with Blood, = brit Mimke et their Mr 
age? They marry 4 The! s ata greut Age, and 

their Girls very you? : Th. was nota llowd 
to lee his B ite, | UL Ut 1 EO nwenient CHEN, It mm 


the time c! er Pu ration. d ince the Brieg: 


24 Ne. 5 690 In 


id oy Lins Niem + act the Brida v 


„A ey rait 

One, W! ith oy Velde he 17 1 on „ Was 115 1 man 

TGT imp, ib! Me. * UL th ue ens J a Arteties Huld 

4 tart In the Adv. F 0 bleeT. 10 Ve 11 hy f 
may add, that h. ee e ein ver dre; e e. 


muſt have been 4 50. 1 
On the contre in Fynn, the Girls are more 


. \ 3 141 — 

— 74 115 \ * 524 ; VY 5 x * vx” iy 
1d4vanc' d 141 F C. ! 3 , * 11 ' 14 EY Af! \ A 4 4 Or Lt. w_ 
molt Part tas A1 net nice in av fit}: time of 
3 3 1 2 5 3 5 REY Ter "+ $3: © 5 
their Terms: And by contcquence, a in Fs 


5 f n 8 128 1 Js 85 9 * * ? 1 5 wy 
will not always eau, notwithttan 70h, 
are®Virgins, 


. 3 \ iy , 
TAB. X. lig. 1. From Barthalis. 
| Re epre, enting the Part, f a Vnmngntarn d WP, W121 

principac arts jojhing ti thein. 
| | .) 
ad. The Kidneys. ei. The Fundus, or hatin m of Poe 
bb. The Capſulæ Atrabilarizg., ft. Ihe r Lips. 

(c. The Spermatich L ejj2is, N . {ne Tuve, or I Fullip2t's, 

dd. The Teſtes. lu. Le Vagina 


Fig. 2. From Caſfer tus. 
Repreenting the Ii nb t Alen out 7 the Body. 
4. The Bld. lor. 1 85 hu. The Vaſu Defcren'14 vten'ng 
b. The Ureter. irt {he botiemet tłeſ mb. 
cc. The Vagina. ii. Ty brood lien ents. 
d. The bottom of the Hon b. KK. He Preparing elſes. 
ce, The round L1gamenty 11. St we rache, of The Aerves. 
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Cu 4a; XML 
Of ſome particular Secretions. 


Said before, that mot of the conglomerate Glan 
dules,have Ducts or Pipes peculiar to themſelves: 
tor inftance, the Liver has the Cho/adochus, the Par: 
_ creas that of Virſungus, &c. And that the conglo. 
| bare Glandules have Lympharick Vellcls, which rife 
out of a ſmall Slit in the Glandule. The{c Ol lerva 
tons do not always held, tor the I, which can 
be nothing elle but a conglomerate Ul and, has Lym 
phatick Veſlals, and no oths Tr Excretory Duets. And 
on the other hind the Telticles, which in Men arc 
| certainly conglohate Glands. have peculiar Ducts. 
Tho the contzlomerate Glandules have peculiar 
Ducts. they hie neverthelels Lymphatick Voilels : 


tor Example, in the Liver, befides the Biliary Veſſels. 


there are Vetle!s that carry the Lymph to the Ci 


ſtern. Tis true, they ſeem to come cither from its 


Membrane, or from the neighbouring conglobaie 
Glandules ; for we meer with Lymphe duds, in 
Parts that have no Glands; and in that cafe, we 
conieCture. that the Membrancs filtrate the Lymph. 
fince their Contexture is cloſer, and their Peres mo: 
compact; and tis probable, that the Blood pathr'; 8 
trom the Im ill Arteries into the V eins, caſily qui! 5 
its Serous Parts: So that when we find no Glands i: 
lome places, ſuch as the Pericacdium; that ought 
not to ſcare us from attributing the Filtration ot th. 
contain'd Liquors to tne Membrane. 

Having diſcours'd of H/rr2t:on in general; we arz 
new to cxamine ſome particular Filtrations Such 
as thole ut the Spittle and Milk. 

As for the Spittle, it might be taken tor the Sun 
thicken'd either in the n dae, or in the T Ha; 
and afterwards thrown out with force by the PICLILT- 
of the neig zbourin g Muſcles, 1 was long of that ( 
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pinion ; obſeriing thata Drop of Water in theWind- 
pipe caus d ſuch violent Pain, f could not imagine that 
4 thick glutinous and viſcous Spittle u ould ccaſion 
no INCOnVenience. 


Having cxamin'd this Matter very maturelv, and 


reflected upon the great number of Glandul-s with 


which the inner Coar of the Wind pipe is clud, aud 


with which the Lungs wigat concur ; | conclu- 


ved, that ſometimes in a viicnt Cough the Spittings 
might come from the L., and the Hache Tin 
while they ly ſtill in thoſe places, they occenliond 
neither Pain nor Cougn, both, becaulc heir Mem— 
branes are accuſtom'd to it, and becauſe the Hezmn 
js not ſo cold and peretrating as Water; that as the 
Air cauſes Pains in the Stomach without incommo- 
ding the Lungs, ſo Water excites a Pain in the Lungs, 
but none in the Scomach ; and that the Matter of the 
Spittings, ott-nds neither the I7achea,nor the entre 
cle, unleſs its quantity be very grear. 
The Spittings are thrown up, by reaſon that rhe 
fleſhy Fibres of the Wind-pipe contract ir, and 
ique<z2 that Juice out of the Glands ; upon which 
the Air, being expell'd the Lungs with force, ſweeps 
that Matter along with it. This Matter can have 
no ule, unleſs it be to defend the Coats ot the Ajperz 
Arteria, from the Corrohve Parts of rhe Air. 
The Milk is {train'd out in the Breaſts, which are 
two great conglomerate Glands: For thete two glan- 
dulous Bodies are compos'd of icycral Glands which 
are turnith d with Excretory Pipes, that cerminate in 


the Nipples. Theſe Nipples are porous Bodies, in 


which à great many Nerves terminate; upon which 
account they have a very tender ſenſe, and grow 
hard upon a gentle tickling. The Breaſts are ſupplied 
with Nerves fiom the Intercoſtal Nerve, external Ar- 
teries from the Axillary Artery, internal Arteries 
from the Subclavian Artery ; external Veins termina- 
ting in the Thoracick Vein, and internal Veins open- 
K 3 ing 
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ing inte he Ju! cl. WI. an Vein . They! havelikewilſe 
Lyvinphtetick Vellels, and Excretory Dach 5 LO carry 
ol he tink 
It s been long debated, Whether there is : any 
Ctomühication berwean the Irc Duck and the 
(. But fince a pause, for Co mmunication has 
S610 * ly 1! "Bt after. | DUCT REVST ound. i ft Ink 
We Gut 4 pole an” . ich ih ing; eſpecially 
wle this Zepsratiol of Mill nv be accoun ted 101 8 
Without it. Itake it to be don in c his minner: 
The Mk is ſeparated from as of Blood, 
for tho we can Ly, that all Fil Itrations Are not per- 

formd y Glan dules, vet We 33 thar there's 
any Gli indule but WH tiltrares its Liquor out of | 
the Nins of the Blood : Now, the Breaſts being all 
over glandulous, USPIGDUDIE L wy leparate this white 
Marr from the Blood, it being che ime with what 
we find in the Ilmnies. Ard indeed, I take that to 
be te Originib ot both the one and the other. 

The Chy/e circulites tor ſome tima wich the B/ood, 
with ut being exactly mix '4 with i It; ſo that when | 
it palſes into "the Glands of the Breults. or to the 
Mcinbrancs of th. bun io tis eaſily leparucd. But 
theils ismains chis Diſficulty tobe remov d. lg. hy 
that Juice | is never rain d cut into the Womb, bur 
in the ume of Geitition ; not into the Breaſts but 
after ( wir eh 

Firſt of ali tis to be con ſderd. that this I. quot is 
not ſeparzted om the Blood, neither in the Womb, 
nor in te Breilts, before the Woman is with Chil: 
do that about that time, there muſt he lmething 
that alters the Stzacture of the Womb, and the 
Brealts. indeed, | iS a Haro Matter to tell what it 
is, that changes the Con ſtitution of theſe Parts and 
| how the ch 1115 ge 18 brought About. Several Schemes 
miu be inven ted, PCH are all pothble ; however, 
i j! reſent 5 An 2 H, which ſeems to be Very clear 
a aa plain. At the time of C _ -ption, as! take it, 

2 Fates of the Sci get into the C avity ct tha 
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Womb, and creep into the Pores of i its Membrane, 


which they open by their attivity : f IF Uh means, 


the tloles that Wore turmerly 0 Ui! 1 „ AIC He- 
made large NM ual to receive. the Ch vlous Parts; 


and at Lai the Volatile Parts of the Sud citeulite * 
long wich the Biuod,and make fome [mall dilitotion 


ot the Pores of the Breatls. But the greater impret: 


lion be Th 8 made UDON the Won nb, 3 e ently 
its Pores being 8 large enough to receive all e Chy- 


bus Parts, they make hut weak Fftorts upon the 
Por-s of the Breiſts. An. 2 8 n that account they art 
not filtrated in the Breats,h jut when the omb cannot 


receive all thit Juice, or when the Pores of _ Brcaſts 


arc extreamly dilated. us 8 * b ns to Nurſes; or elle 


(as Hippocrates ſays, Q 5. 4j".52.) when the ee Wn: 
Wenk, whether it be that 0 the necelliry Aliment 


40's not move to the Womb, or that the imprefft on 
made by the Matter is not {trong enough ro influ— 
ence all the Chyle, the Child being torm'd of una- 
ctive Seed, and ſo not able ro exert its due toice. 


hen the Pores ot the Breitts are ſhur, the Chyle 
runs to the Womb; and when thoſe of the W: mb 
are thut, it is nlugted in the Breaſts, by 1eafon of 


their mutual contormily. 
But atter all, thele Rules are not always tru2 + 


fincz we have many Inttances ot Girls that have 


Milk, and yet are to tar from having had Childyc n. 
thai his y never knew Man; and 01 Men that void 
Ti their DIA! ts 4 Liquor not unlike to Milk 
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n 4a Þ. XIV. 
Cf the Nouriſhment of the Parts. 


» oo 0 


"Hen a Man has form'd to kimiclf 4 clear I. 
dei ot the Oeconomy ot the Body, the Na- 

ture of the Humors that circulate in it, and the dit- 
terent Preparations they unde go One wo! 11d thinx 
he might eal: 15 lee how the Parts are nourib'd *1 is 
K 4 tuo, 
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true, all thoſe things are more known now, than 
they were before. But after all, us certain, chat we 
are not yet icquginted with all the Springs employ d 
in it it wp n. This tis that renders the Vatter 
Citticu wt; 1 almolt ! LN Poet ble. | 

5 ny be 141d in gener], that we are nouriſh'd 
with the Aliment; . tha At its tine and ſnbtile Parts.atter 
lone 77 epaiation in the Oivliiuch ie convey d by the 
Latte te the Glands of the Mefenery; [1011 hence 
they run to the Second iry LA And from thence 
tothe cr and Thoracic + Dat, and alter that to 
te Sale u Vein, Whoie they mix with the Blood, 
and Circulate with it, *tll they become Blood it {lt 
Bu matter all, cho we know that this Blood conhiits of 
2 fibrous and a ſere 5 Pare ; chat there are little 
Goes, Or Balls, of diuctent Figures, that float in a 
5 irſparent Li ud; und that the Blood is compos'd of 

Talphureous aid NOUS Parts; will till be very hard 
to adjult exactiv the Nutrition of every part. 

Ole mar ſay, for inftance, that every part of the 
Body has Porcs proportion d to the Figure of ſuch 
Parts of the Blood as 'tis to receive : But that does 
not determine the Bulk and Figure of tlie Particles, 
with wliich ſuch and ſuch Parts are nouriſh'd. 
Ny, even our general knowledge is attended with 
L. reral difficultics ; for the quettion may be put, how 
the Corpujertims of Blood make the Parts grow eve- 
Ly u. ay why the Body grows more in length than 
ir thicknef: ; and bow tis, that the lame Blood nou— 
riſhes the fleſhy and the bony Parts? 

*Fis to be coniider'd, that the Particles of the Li. 

_ As circulating in che Body, may be able to infinu- 

ate themtelves into the Pores of the Parts which are 
j ripp'd of eme bet. re. And that indeed explains 
the continual Rara of the Watte ; but do's not 
account fer the limited Growth of the Body, and its 
utual Continement within the 25thYcar of oue's 908 e, 
Oc. The untidaling of rheſ. Phænome nu is a very dith- 
cult Task, and Arctoxfts have purſu d the Ditcovery 
with little Application. Betore 
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Before the Diſcovery of the Courſe of the Hu- 
mours, "tw 15 thought, that the Chyle was luck'd in 


by the Mcluraick Veins, thit the Liver ſuck'd it a- 
zuin irom the veins, and after thai every part ſuck'd 


out ot the Liver what was proper for it : And then 
that this [.iquor ſo drawn in, run down upon the 


Parts like Dew, and by Vie ot its {tay was glew'd 


to em, and at lait transform'd into the iubitance of 


the Parts. This Opinion is fo ridiculous, that it ſuch 
an one were broach'd now days, no Body would 


give themſelves the trouble to retute it: But in re- 
gard of the Authority of its Vorarics, Authors have 


tiken the Pains to make out the uſcle fies of attta- 


ctive and athmilating Faculties. 


As on as the Courle of the Humours in the Bo- 
dy was diſcover'd, this Opinion was rejected : But 
Wader were cmbrac'd, that were equally talſe, tho? 


more intelligible. Some Eneliſ Authors tancy d, 
Thar the Blood | is not the only Nouriſhinent of the 
Parts. Mut that part of the Chy le aicends to the Brain, 
by the Branches of the Nerves of the Fight Pair; 

and from thence is convey'd by the Nerves all ov r 


the Body, in 2 to nourith the Parts. by mixing 


with the Blood. Ihe chief Motive to this Opinion, 
was, the withering and 15 iy of fuch Parts as have 
icir Nerves ſtopp * ba. in ſome Dilcaſes. But atrer 
at „that Opinion - nnot ſtand, it we rettect on the 
Courl of the Chy e, and comider, that the Nerves 
tive no fenfible Cavity, nor any Juice. Their Proots 
amount to no more than this, that the Nerves afſitt 
in the bulinelSof Nutrition; which is not contradi- 
cted by the common Opinion, tor that ſuppoſes tnat 
the Animal Spirits dilate the Pores of the Parts, in 
order to 81e admiſſion to the Particles of Blood. 
Some modern Phyſicians alledge, 1 hat the fibrous 
part of the Blocd adhering to the Fibres of the Parts, 


enlarge their bulk. The plainneſs and ſimplicity ot 


this Hypotheſis would recommend it, if it did but ac- 
count tor all the Fla home na. But how ſhould that 


homo. 
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Matter that innmnedinelr wiſhes the 'þ arts. They 
endeavour to turtice theft Upton, oy che balmy 

and nooniitiog Cuility or chat Humour; and its not 
being emerteEinto Bl 8 all after {-veral Circu- 

en 5. But this hinion is incumber'd with the [. ame 
Ditficulties as th tiorme. Beides the Chyle begins 
to receive un- Nod cations | 51. 0 d. 45 La 48 
their Joyunt-C:iculatior COINMENCES. 

Lo me Mind, vecought to fingle out certain Parts 
of the Bly , ror the nouriiging of certain Parts of 
the Body. ind inererore I cannot be pertwaded that 
the nous Part nouritnes all the Parts, no more 
tn the 1 ynplust K: But len readiiv believe. that 
eicher ot em HOUTL les Parts that have diftetentborts. 
I grant hihi, that both theſè Parts of the Blood 
miy nourith the Body, tince its Parts are capable of 

2 Certain extenfion, which accrues to em infenhbly 
from che fniccs that How mto em, the Particles of 
which mme He s anong ther Fibres. F ur- 
thermots, is i Take tic Rd is comp sd of Fibres. 
and the r ihres 0b lie 118 nich well both in 
brezdth and en ath. but sint tem duch Dimenſions 
a8 bear 1 3 rtiog 19 thole it nad at arit. For in- 
ttunce : It tus Fibie ot any part that runs lengrh- 
ways, Wh as en i the /g. f. of Tub. N..) contains 
thrice id ume 118. as the ihre ag which makes 
Irs brezdth : end it all tut Cells are <qual, 1 luppo— 
dig tnat every Cell is enlargd to one half more, as 
well in the Linz , As in ae; then Las Lhe part 
avi} il have rh _ nud 1 lengch as breadth, and 
cant quently, tftat ihe Body grows proportionably 

Word in ie! Net 6 41/4 breadth. 4 

In the other hand, if the Celis of the length, and 
dude of the oe th were u equal. and if the length 
1d no more (Cells than the breadti; ; it would tol- 

low, 
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low,that each Velicle would grow cqually in breadth 
and length; and that it the Part ad (Lig. 2. Tub. XI.) 


ha '$ fix Inches of ler 2th, and three of breadth. and 
happen S to grow an Inch | in length, it would grow as 


much in breadth, tor ex cry Veficle would be <qually 


(woll'n; and at that rate the part would have feven 


Inches ot length, and tour of breadth ; in which = 


the tormer proportion would be funk, fince at tirſt 
'twas juſt as long again as broad. So that upon the 
whole, we mutt ſupp: le, rhat there is a greater nuin 
ber of Cells in the length than in the bre 14th. 


After a certain number of Years, the Body Zrorrs 


no more, by reaſon that the Parts grow h. 1d, un! 
the Cells are not extendible, eIpeci ill v in hard Parts, 
ſuch as Bones ; and by conſequence. lince the bony 


Parts are at a ſtand, the Body cannot gro in 1 


after that; tho' at the ſame time the fleſhy Part 


ma v increaſe their bulk, and 10 enlarge the  breadch 


= thickneſs of the Body. 


TAL Xi 


rig I. and 2. relate to this Chapter. big. 3. to the Firſt Cha- 
pter of the Second Part. And Fig. 8. to the Fitth Chapter of 
the Second Part. Fg. 3. 

a. The part of the Aorta that was un ted to the Mt. 

b. The Trunk of the Aorta laid pen. 

c. The deſcending Aorta. | 

d. The aicending Branches. 

e. The ſmall Birders at the entry of the a; /cenaing Bra anc! 


i. 
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CH AP. XV. 
Of the Nutrition of the Membranous, Tendonow. 
Cartilaginous, and Bony Parts. 


T has been acvranc'd by ſome famous Anatomiſts. 


that che Membranous Parts, the Cartilages, and 


the Bones, difizr only gradually from one another, 
They ground cheir Sentiments upon this; thatthe 
Membrazes become Cartilaginous or _ the 

arti- 
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Cartilages harden into Bones, and the ha rde t Bones 
in a Man, are but C irtilages | in a Fwt ws. 
As for the Tendons, they make a icmark, that 
| ſeveral Mulcles have no other Tendon but the Body 
of the Bore it felt; and that ſeveral Tendons are 
oifity'd ; 25 may be ſcen in the Muſcles that run a- 
long the Thighs of Folio. Bur their principal Ar- 
gument is, that the 1 endons are nourifh'd with the 
tame Juice 45 the Bones: For the Juic. that runs 

from 2 wouuded Tendon, is like to that of a bro- 
ken Bone, Thee Juices are pretty glutinous, and 
condenfar ite into 4 fort of a Jelly. 

| am of the Opinion, that the Matter u hich nou- 

riſhes the Membranes, Tendons, Carrilages, and 
Bones, is much of alike nature. Bur at the ſame time, 
I doubt. it it has the ſame diſpoſition of Parts: The 
| render 10 nle Get th. 2 Fe dons and Membrancs, and the 
inſcaſibility ot the Cartilages and Bones, vouch for 
2 difierenc.. Iis true, when the Tendons are oſſi. 
ty'd, they we their Senſe; ; bur then they are like- 
wiſe depriv'd of the former diſpoſition of their Parts. 
New th Giricronce of this diſpoſition, or ranging of 
the A ATS. COR 11110 S in wo things: x The Bones and 
Cari 1968 are let fibrous. And, 2. Their Parts are 
more cle and cot npact, than in the Tendons and 
Neem ranes8S. 

But this difference dos not prove, that the Juice 
which nourithes thete Parts, is not the fame, or at 
Icatt has Parts like one another. VV hen, 1 lay, the 
Parts of one Matter are like thoſe of the other, I 
mein in gur, not in thickneſs: For "tis poſſible the 
hidneſs of the Bones m ay proceed from this, that 
the Parts which nouriſh and compole em are ſmaller; 
and conſequently leave ſmaller Intervals beween em, 
* ch is one of che firit Principles of Hardneſs. 

he Liquor that nouriſhes the Bone, is conducted. 
wüde r by the Arteries, that water the Perioſteum: 
Bir a perfect Knowledge of this Matter cannot be 
compalsd without having an Idea of the Structure of 
all theſe Parts. The 
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The Bony Fibres are ſo dilpos'd, that they receive 


only a Lvmph impregnated with Salts, and turn 


back the reſt of the Blood by the Vein. After this 


Lymph has circulate in the Fibres of the Bone, it 
repairs to the Lympharick Vellcls, or elſe to the 
Veins. In the mean time, fome parts of this Lymph 


may ſtick to the Fibres ot the Bone, ſooner than in 
any other part; becauſe they are not hinder'{ to {er- 


tle there, lince their Oily Parts are ſcparated rom 


em, and lodg'd in the Cells of the Marrow. This 
Marrow ſoftens the Fibres of the Bone, and fetters 


the ſaline and ſharp Parts of the Lymph, that other- ; 
wile might make too great a head : And this tis, 


that makes the Bones and Carti] 4gcs fupplc. 


The Bone begins to harden in the middle; and 
that tor ſeveral Reaſons: 1. The Bony Fibres. which. 


lic at a diſtance trom another all over the Bone, arc 
drawn nearer together in the middle; ſo that when 
each Fibre begins ro . den, the h1rdnefs will appear 
toonelt in that part. Each velicle in the middle 
of the Bone is more week '4 by the other Veſicles, for 
4 greater number of Velicles ſurrounds it; and preſ- 
ure is One of the principal Cauſcs ot hurdneſs. 
Tendons are Bundles oi Nervous Fibres, [vated in 


the head and end of every Mulcle, Their Fibres lis 


very cloſe, upon which Accovit tis, that they Ic 


ceive only the Lymphatick part of the Blood. am 


apt to belicve, that the tent ons, by dilating theme 
Ielves.producc not only the tc nbrans call A bo- 
neuroſes, bac likewitz all the Membres of the 
Body; th:r is, that their pores ufo continuous to 
all the Mcmbrancs. 

At the extremity of the Bones, meet u ih two 
mow of riſings, one fort ccutinnous to the Bod y of 


© Bone, 2. id the other only contiguou „„ n tos 
mer are cal , dt the latter E/ fliyſes. [ 
ſhuil not wer into the detail of Bal \luicrs, be: 
cauſe they are of little vie. 5 ncꝛally e 


: * 
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In every Bone we deſcry two Lamelle, or Surf aces, 
one external, and another internal. Betiwixt theſe, 
there lies 4 prodigious number of little Cells, which 
are all over very perceivable ; but much more fo, 

towards the Extremities of the Bones, where they 


ars larger. 1 wavethe Articulations., Cavitics, Holes. 
Pits, Sus, &c. of the Bones; deſigning to fetch 


in elſewhere whatever is contiderable upon thoſæ 


Heads. 


n v. NI. e 
Of the Nutrition of the Muſcles. Veſſels, and 


Jun dul. J. 


Ht Maſeles 41e 1 Colledtio n Of -fleiby Fibres 


wrapp't up ina aMcmbrane ; turn: W d with 
Veins, Arteries, Nerves. and Lymphatick Vellels. 


Their Fil bres 1rc lo many, that theſe of the Boy ot 
the M uiclè make af, ral! lip. ſedeam, 11 ih. 57/19 An. 


115 and every I makes a Q,,ur ung Pri 7 
This Diſcovery we owe to Ser. 


In the Body of the Muſcle, the Fibres are fiet] y; 


and towards 0 Fxtremitiss ter de LOUS, K very ten- 
donuus Fibre dvs rot make a tia; Air ine With tho 


icfhy part, of which it is a contit nation 5 but an 


Angle. which Corr Ipones to rat inade by the ſame 
Fibre at the other tendonous Extremity. Theſe Fibres 


are rang'd in ſeveral Plars, each of u hich makes an 


we 4+ . 4 


Ob/1gue Ang! d Paraliclogran.or 4 Rho: toads Now 
the ſeveral Parallelogram, being laid one above ano- 
ther, make a Parullelipitt um, whi ch we call a 


ſimple Muſcle ; and ſeveral Muſcles | jovn'd together, 


and inclos'd in one common + Fa make 4 


compound Alice. I ſhall not enlarge turther upon 
the Structure of 2 Muſcle, firce 1 am not now to 
treat ot its Action: Twill be lutlici. ent to him in a 


ew 
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few Words, at the Compoſition ot its Fibres. 
M. Lewenboeck cbſer cs, that every flethy Fibre. 
is compos d of very tine malt Velicles, fill'd with a 
clear and tran{parent Liguor, that the Veſicles of 


thecxternal Parts of the Fibre {ee to be found, and 


that he could no! diſt ey In the reſt, becauſe they 
were hceap'd one above anvthl.r.- Theis Veſicles aie 
certainly very little, fine vo ori hundred of em 

gether do ot qu the ihicancls of 2 bn 111 ot a 


Perriwig: And conkequently the! . an 1 Mi- 


% 


croſcgpe in the Hand of a vg. t Obſcrvatoer. From 
thel- premiies, we may conclui.. Ut it Whonatltne 
\ circles of which the Mulcle is compos date nvolln 
and cnlarg'd every way, the Mulcle wilt increate 


ProPortioiibly iu ten th and breidth. Now thele 


Vehcles are blown up, when the quantity ot the 
Liquor Increatcs ; and when they are {woll? u, their 
Comexture is firmer and cioler. Lis like io: ToOL2- 
ble, that ail thete Vehicles open into vicancinr.and 
CONVEY 4 great part of the Divi tro the Arteries 
into the Veit, or Lym; harick Wels: So rar they 
Ma ſerws r Pipes 1 Communic ation between 1 
theſe Velicls; 

We may alfo ſippoie, that the Nerves retaining 
to the Nuicles, farrdund, and oftentimes ſtraiten 


* 


le Fxtromities ay the : fleihy Fires: So that lome- 
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We meer with ſmall Arteries in'the great Trunks 


olf the Aorta, which arc loft in its Membranes ; and 


without doubt, tis by them that it is nouriſh'd. But 
where are the Veſſels that feed the Membranes of 


_ theſe little Arteries ? Muit We g0 12 infinitum with 
| them? 


| anfwer, That we may ſuppoſe, that the Mem- 


brands of theſe ſmall Arteries are nouriſh'd by the 


Parts of the Blood, that fall oft to the right and left, 


and continue in their Pores; and that all Veſlels that 
have not ſo thick 4 Coar. arc lo nouriſh'd ; 5 Particu- 
_ larly all che Cipillary V eels, and by conſcquence 


the Glands, which are only a Clew of them 

As, for the! xcretory Veſſels, rt.ey have lome Ar 

terics that furnith em with Noutiſhment. | 
Ve find Arterics allo in the Nerves, which fur- 


niſh a Juice that nouriſhes the Nerves, much after 


the ſame mamer as the Tendons and Membrancs. 


Some ive tice d. that this Juice comes irom the 
n'trited there by the Glands ; and 


Grand, as ber: 
pa Br ge the Splrits in the Nerves, both to Pre- 


vent their diſſipation, aud to feed the Parts of che 
Body, by mixing and fermenting with the Blood. 


"Tis pothble 1 ind .d, Th it the Glatdulcs of rhe BY wer 
make fome nitr.i:fn ; bur we are not dure of 11 

And beades. tis ho er Fn that 10 imall8.qu4 U 
tity ot Liquor 25 mult be filtrated there, Mill lervs 
to rourith the Parts of the Body ; or that the Ner\ 5 
which have no ſenſfible Cavity, | ſouls carry à full. 


cCient quantiin to thele Parts. 


Beſides, tis 10 be obferv'd, that the Juice that 
runs trom a Tondo or 2 broken Bone, is not the 
Nervous Juice ; tor the tormer runs in great plenty, 
wheres the other will ſcarce afford 4 tew Drops. 


It remains thercture to be concluded upon, that the 


Bones, Tendons, and Membrancs, fitrate the Juice 
that freds them, and do not receive it trom the 


| Nr vs. 


fic End of 1 * F. Part. 
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O Senſation, and of Voluntary Motions, | 


CHAP. I. 
F. of the Aſcent f the Blood to the Brain. 


HO the forming of the Chyle and Blood, 
and their different preparations, may ſeem 


to lie remote from the buſineß of Senſe and Mo- 


tion; yet all theſe different actions are fo ty'd 
together, that the latter cannot he explain'd 
without an entire knowleds of the former. Tis 
true, there is a great deal of difference between 
the Generation, or growth of the Body, and the 
Mot ions that enſue upon the ſhaking of our Or- 
gans; But tis equally certain, that both the one 
and the other depend upon the Blood, as one 
common cauſe. Generation requires the convey- 
ance of the Blood ro the Teſticles, and Motion 

ſuppoſes the aſcent of the Blood to the Brain. Be- 
fore we proceed in this matter, Twill be neceſ- 
fary to ſhew how the Blood can aſcend. 

The Aorta ſpringiag from the left Ventricle, 
ſends out a branch that encompaſſes the ſubſtance 
of the Heart : after that it bends into an Arch, 
the upper part of which detaches ſeveral branch- 


Jes. At the head of theſe branches, within the 


Arch we meet with a Cartilaginous border, that 
hinders ſome part of the blood to deſcend 1 — BY 
L 
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bending of the Aorta, and obliges it to aſcend in 
the branches that lead to the Head. 


The Artery is dilated by the blood that ru- 
ſhes from the Heart with a great Current; and 


after that, contracts it felt by vertue of its re- 


bounding pr ing 
fis obſerv'd that the C ruin, in their Sa 


to the Head, divide themſelves into the External 


and the 1 The firſt vit the External 


Parts of the Head ; 


windings, which break the impetuolity of the 
Blood, and fo prevent the injury that might ac- 
carve to the Cortical part of the Brain, by too 
great a ſeparation or breaking of its Parts. 
The thing that deſerves wolt to be remark d, 
is the communication of theſe Arteries : 


an Arterious Pipe. Beſides, the Caro! zdes have ſome 
branches, by which they communicate with the 
Vertebrales: So that if three of theſe veſſels were 
ſtop d, above theſe uniting Pipes, the remaining 
one would ſupply all the parts of the Brain, 


N AE. A EET — — — — —_ 


C H. A b. II. 
Of the External Parts of the Head. 


H E outermoſt coverings of the Head, are 


the Hair, Skin, Fat, and Fleſn; but ſince 


theſe parts are common all over the Body, ws - 


not proper to treat of em in this place: I ſhall 
_ Therefore proceed to examine the bony caſe, that 
encloſcs the Brain on all fides. * 


but the Internal, having 
paſo'd thro ſome holes of the Skull, as well as 
the Verteorates, make, as they do, ſome turns and 


for the 
Carotides have branches for Communication; and 
in the like manner, the /erebrales are joy ned by 


e 


Ice 


tis 


1all 
hat 


his 
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This Bone, which we call Cranium, is ſtrong, 
hard, and round. It has two Prominences or Ri- 


. tings, one before and another behind. On the ſides 
tis a little fattiſn. Tis compoſed of ſeveral 
pieces, which are united by Sture: It has two 
_ bony Lame la's or Plates, one without and another 
within; between which there are ſeveral Cells 
fill'd with a Marrowy juice, call'd Doe. The 
outer Lame/la is covered, as well as all the Bones 
in the Body, with a fine ſenſible Membrane, which 
in that part is call d Pericrantum, and every where 


elſe Periſteumm. 


All the abovementioned qualities of the Skull, 
contrihute to the hetter preſerving ot the Brain, 
and ſcreening it from external Injuries. For the 


Covertags break the ſhack of blows, the Pai icra- 


num makes em to be ſooner perceivd, and the 


Cramum being hard receives and hears the blow. 


Irs roundneſs augments its ſtrength, for a circu- 
lar Figure is ſtronger and more capable to with- 


ſtand Attacks from without, than another; for 
its ſurface being larger without than within, it 
makes a fort ot a Vault, that is not ſo eaſily broke 
or ſunk. - 
The Skull being compoſed of ſeveral pieces, 
15 more capable to reliſt external efforts, by 


ſtretching ir ſelf; and its fractures muſt termi- 


nate in the Saturet. The medullary ſubſtance 
lodg'd between the two Plates, keeps the fra- 
ctures of the outer Plate from communicating, 


chemſelves fo eaſily to the inner one. 8 
Its flatneſs on the ſides, gives us to know that 
the Eyes are more capable to ſpy whatever may 


be deem'd offenſive. 5 8 
The Diploe, beſides the above mentioned uſe, 


contains a Medullary juice, that ſoftens the bony 


Fibres, and nouriſhes them, or diſpoſes em for re- 
ceiving nouriſhment. But without inſiſting fur- 
. e 1 2 5 | "ther 
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ther on the ves of the parts o the Skull, we come 
no to cike a Narrow VIEW of its Strusture. 
Ile pieces of the Skull are joyned by Suturer, 


There are ſome junctures oi ti ePc nes of the Skull, 
with thaſe of the Face; aid ſome of the Bo.ics 
of the Crznium only with one another: Theſe 
laſt mentioncd are either Tre or (o, fein. Ihle 
True are a cl are union aid deep indentina; fo | 


that nothing appeors ba a line refer bling two 
Saws ond 5 their ice. The Conn: erfrit take 
place when a Lone 18 only hid upon another, like 


the ſcales upon Fiſh, as in the lemfle-Fone. 


*Tis true, ſome Anatomiſts hay: © GTO to Prove 
th: art N Sture Me alfo 1 111” d; Pt: li i th C 
reſemble ic: ee 10 another, and tiere. 


fore ought to be rank d in a particubn form. 


15 here dre three I} te > ut: 1704 5 917 . 1 C Coroma- 


lis, Sa ag 7710s, all 4 Lam. Vile des, The i& Je 741 Ter- 


minates in the Temple-boncs, the Sagte hs ons 
the two bones on the Crown of the Head; the 
Læmbdeides Ciſtingniſhes the bone of the hind- 
he id from thoſe of the Crow. | 
There are 1 Ce nien Futures between the 
bones of the Skull and thoſe of the Face: One 
ſurrounds the Os Eiben and the other encom- 
paſſes the Spoenctder. 
Some add a tranſverſal Suiare; but tis only * 
continuation of the Coren ali. 
The things to be conſidered in the bones of 
the Skull, are their Figure, their Situation, their 


Apopbyſes Or Proceſſes, th lr Stnts 'L, and their Per- 


forations or Holes. 1 he firlt zone iS that of the 
Fore-head, called Frontaie. 'T1s thicker than the 
bones of the Syncyput, but thinner than that of the 

Oeciput. It has two Cavities, the Structure of 


which ſhall be ſurvey'd under the head of Smel- 


ling: It has likewiſe a raisd Proceſs, which 


makes the upper part of the Orbita, or circle of 
; J. 8 
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the Eye; and is called the Spina of the Os frontis : F 
Within this bone there are two Pits. 
The hones of the $17cyper, or Crown of the 
head, are cf a ſquare F1:ure ; they are joyned by 
the Sutra Sagittelis, and diftingriſh d from the 


Os frontis by 1 the C ene „ from that of the Occi- 
Fut by the Lambdoides, and from the Temple- 


bones by the Connterfeit Shred. Theſe bones 


are ſo ſoit in Children, that the Pulſation of the 


Arteries leaves their impreſſion upon em. 

Ihe bone of the O ciput or hinder part of the 
Head, joyns thoſe of the Spnezput, the Temple- 
bones, and the Sphenrides. On the inner fide it 
las a final riſing, call d the Spina; on the outer 
ſide it has two more, by which it is Articulated 


with thee rſt Vert. br. Jt has two Pits that hold 


the Cirebellum, It has likewiſe ſome holes, the 
greateſt of which gives paſlage to the pith of 
the Back; and the ſmaller ones receive ſome 
Nexves and biood \' cſlels. The Temple-henes ſhall 
be conſider d under the Head of H grit. 

Having conſider' d wn e proper bones of the Cra- 
nium, we come now to treat of thoſe COMMON to 
it and the face; ws. the Sphinoides, and the Eth- 
»oiles;, the laſt of which will com in under che 
I icad of Smelling. 


The S/bencides makes the Baſis of the Skull; it 


has ſeveral perforations or holes for the ingreßs 


and egreſs of Veſlels. It has eight 4» 'pbyſes or 


Procelies : four without, and four within. Of 


the External Proceiies, ſon e lie for wards, Co 
backwards: the two forc ones are almoſt like 
Bat's-Wings 5. The back ones join their Chrome 


ties towards the St. tute lei Freeets. A fifth has 


been obſcry'd to reſt in the g. {ug ele. 

The Internal Proccfies may | 60 Ju ly compared 
to four ſmall ends of Columns: They aud the in- 
[er YEAINg ſpace make the ell 707 ns; 

4 The 
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The general uſe of all theſe bones, is, to con- 
| tain and ſecure the Brain; Their Pits arc only 
_ calculated for receiving the Prominences or Ri- 

ſings of the Brain ; and their holes are made for 
the Paſſage of the Veſſels that come and go. 
Moſt of the abovementiond Apophyſes, ſerve to 


ſupport ſome Muſcles that reſt upon em: Of | 


which more anon. Their Smus's are employed 
to contain part of the Membrana Pituitaria. 


—— - " IS —_— 


CHAP. II. 
Of the Parts contain'd in the Skull. 


NDER the Craninm, there are two Mem- 
branes that encompaſs the Brain. The 
outer one, called Dura Mater, is very hard and 
thick; It enjoys a prodigious quantity of bloody 
Veſſels, but has few Nerves, for its Nerves are 
ſcarce perceivable, Notwithſtanding that its 
ſenſe is very tender. Its upper part is doubled, 
and the duplicature (which we call Falx) divides 
the Brain into two. This Membrane fo folded 
back is ſtrongly extended, and withal faſtened 
to the neighbouring Bones; ſo that, when one 
lies on the ſide of the Head, the upper part of 
the Brain does not bear down upon the other. 
The ſame Membrane is doubled in another place, 
and ſeparates the Brain from the Cerebellum; and 
this laſt duplicature is ſtretched out as the ſirſt, 
and when one lies on the hinder part of the 
Head, defends the Cerebellum from the preſſure of 
the Brain. In ſome Animals this duplicature is 
bony. Beſides the abovementioned uſe of prevent- 
ing the preſſure of one part of the Brain upon an- 
other: I gueſs theſe duplicatures may ſerve for 
an- 


forward the blood to the Heart. 
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another, wiz. to be as ſo many fixed points in 
which the fleſhy Fibres of the Dara Mater are 


inſerted. Theſe fleſhy Fibres are of uſe to ſqueeze 
the Cortical ſubſtance, and paſs the liquor it has 

iltrated into the white ſubſtance. This Opinion 
will be readily entertained, if we call to mind, 
that I prov'd, that the Membranes which dege- 


neratc into Bones are tendonous; inſomuch that 


tis very probable, that all theſe duplicatures are 
ſo many tendons in which the fleſny Fibres of the 
Dura mater terminate: For, tho' our Senſes can- 
x not diſcover that this Membrane is Muſcular, 
yet we ought to make ſuch a Conjecture, becauſe 
there are no tendonous Fibres without fleſhy Fi- 


bres. By this Hypo: h ſit, we may caſily explain, 


how it comes, that one drop of blood fhed upon 


the Dura mater, raiſes Convulſions all over the 


Body ? Whether it be, that by vertue of its own. 
Spring, it ſqueezes the Brain hard, and expels 


the Spirits into the Nerves; or that by agita · 
ting the head of the Nerves, it puts all the Bo- 
dy into extraordinary Motions : For, *trs well 


known, that when a Tendon or a Nerve is pro- 


voked or fretted, the Muſcle fhrinks, and con- 
tracts its ſelf, and oftentimes by vertue of the 
Communication of the parts, throws the Neigh- 
bouring Muſcles into Convulſive Motions 


We find ſeveral Cavities or Sinus's in the Dura 
mater, which receive the blood from the Arte- 
ries, either immediately by plain Anafomoles, or 
by the Veins ſpringing from the Glands and 


neighbouring veſſels. Theſe Cavuiei empty them- 
ſelves into the Fuzular and Vertebral Veins, Which 


The Ancients, who were Nice enough in di- 
ſtinguiſning ſuch Parts as were very obvious to 
the view, obſeryv'd four Sint One gocsleugth-— 
ways along the upper part of the firſt duplica- 

„ — | ture, 


. 
— 
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ture, from the fore to the hinder part of the 
Head. At its extremity backwards, there are 
two others reaching to the ſides of the Cerebellum, 
which are call'd Latera“; and after being tur- 
ned round and dilated in the form of a Recepta- 
culum, empty themſelves into the Veins. Where 
theſe three Smus's meet, there ſtands another, 
which dives pretty deep into the Medullary fub- 
tance; and docs not run much forwards, but re- 
ceives ſome Veins : Of which, elſewhere. _ 
This was the deſcription of the Sm of the 
Dura mater given in by the Ancients: To which 
we muſt add ſome modern Remarks. 
1. The veſſels that open into the Longitudinal 
Sinus are ſo rang in Men, that their inſertion is 
quite oppoſite to the current of the Blood con- 
tain'd in the Cavity; for this runs from the fore 
to the hinder part of the Head, whereas the veins 
throw in the Blood from the hinder towards the 
fore part. But in thoſe Animals which bend their 
Head towards the Ground, the Veſlels that empty 
themſelves into the Sinus, are inſerted ſo as to 
go along with the current of the blood. 
2, *Tis manifeſt that the Veſſels that open in- 
to that Sinus, creep along between the coats of 
the Sinus, before they open into it; much after 
the ſame manner with the Ureters in the Blad- 
der. The Conſequence of which, is, that the 
Sinus cannot over-load it ſelf with blood, or 
receive more than they throw out; for a great 
quantity of blood would ſtraiten the Orifice of 
the ſmall veſſels, and hinder their evacuation. 
3. This is the only place of the Body, in 
which the Arteries have manifeſt Anaſtomoſes with 
the veins; upon which account tis, that theſe 
Sinus heat like Arteries, = 
J. In the Sms that runs length-ways we 
meet with little Stays or fleſhy Fibres, which 
Ks e 


& 
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hreak the impertuofity of the Blood, and pre- 
vent thc unſeaſonal le diſtention of its walls. 


Velides theſe particulars, unknowa to the An- 
cients; The Moderns have like ile diſcovered o- 


ther Sinus, namely three very plain ones. The 
ſirſt of which runs along the lower part of the 
Falx, and opens into the fourth. Aud the other 
two terminate in the lateral Sinus s, riſing about 
an Inch off from them, vw here the Dura mater 
makes its duplicature between the Brain and the 
 Cerebellum. The diſcovery of theic three Smus 5 
put other Anatomiſts upon a narrow ſearch for 


more; and accordiagly they have found out ſive 


.. That eine in the lateral Cavitiet. Four of 


theſe riſe from the Balis ot the Os [phenouder, and 
the fifth from the Cie of the bone of the Ocæ:- 
ut. 

The uſe of all theſe Smnuss, is, to retain the 
Blood of the Veins and Arierics that open into 
'em. The Longitudinal Sinus receives the bloc 
of the Artcries, that water the Dar- mater, tid 
that of ſome neighbouring Veins; as alſo the 
blood of the external parts of the Face, con- 
veyed to it by a venous Pipe that perforatcs 
the Cranium towards the Crown of the Head; 
upon which Conſideration, Millis gives the con- 
traction of the Fibres of the longitudinal Smur, 


for the cauſe of the Reducſs of the Face that at- 


tends Bluſhing, This S diſcharges it ſelf in. 
to the ſide-cavities, as well as the Fourth which 
returns the blood of tlic inner part of the Brain, 
the Glandu/a Pincalis, the Plexus cluroides, & c. The 


Snus s at the bottom of the Skull, reccive bort 
pf the blood of the Veins of the Eyes, the GlAindu- 
la Pituitæri i, the Infund151! ann; and afterwards 


empty themſelves into the ſid e-. 

Tis to be remark d that all cheſe Cavities are 

a crooked winding form. Their Pulſation 
drives 


C 
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drives a great many volatile parts into the Cor- 
tical ſubſtance, and from thence into the White 
ſubſtance. It the Arteries did not open imme- 
diately into them in order to communicate ſuh- 


til blood, the blood might fall ſhort of 1 its due 
Motion in its return to The heart. © 


| Here, we ought to obſerre with ſome Moderns, 


that the Circulation of the blood in the Head, 
_ muſt he ſomewhat perplex'd in two poſtures. The 


firſt of which, is bending, or hanging the head 


forwards, for then the blood of the longitudmal 


Sinus aſcends, whereas it uſually deſcends. The 
ſecond, is lying on the back of the Head, and 


that ſomew hat low; for then the blood of the 


Jugulars aſcends, whereas i in other poſtures it de- 


ſcends. : 
After the removal of the Dura mater, we ſpy 
another fine tender Membrane, calFd Pia mater, 


which ſurrounds the ſubſtance of the Brain im- 
mediately, and conducts the Veins and Arteries 


to the bottom of its windings, by infinuating it 


ſelf into the folds of its ſubſtance. Wilks tells 
you this Membrane is clad with an infinity of 


Glands, but ſeveral other Anatomiſts have ſought 


for em in vain. 
We come now to the ſubſtance of the Brain, 
which is of two ſorts, Namely, the external, 


Grayiſh, Aſhcollor'd, and ſoft part, which is 


not quite half an Inch deep, and grows whiter 


as it deepens: And the inner white, and firmer 


ſubſtance. In the ſurface of the aſhcollor d ſubſtance 


we ſpy ſeveral windings like the circumvolutions 
of the ſmall Guts. 


Malpig bi pretends that the aſncollor d ſub- 


ſtance, is a collection of Glandules, cach of which 


ſends forth a ſtring ; and that all theſe Fibres ga- 
ther'd into a Body make the white ſubftance ; 
and being after that more ſtraiteacd, are formed 

into 


ds. ade Þ. 4 he 4 


FT anury's Anatomy. 171 
imo Nerves : But, ſince theſe are unprov'd ſup- 
poſils, I fill only ſay, that the parts of the 
Cortical ſubſtance are lefs compact, and its Pores 
are more open; the former being evident from 
its ſoftneſs, and the latter from its blackiſh col- 
lor. Lo which we may add, that when we 
Syrinze a Liquor into the Arteries, it only pene- 
traics the Cortical part, without touching the 


Medullar, 


The Brain is a Body composd of aſhcollored 


and white parts. 'Tis divided into three parts; 
Namely, the Cerebrum, or Great Brain, the Ce- 
| _ wm or Little Brain, and the Medulla Ohlonga- 


The laſt of which, properly ſpeaking, is 


aviting elſe but a production ot the for mer 
TWO. 


We obſerve, as I ſaid but now, Kern 
windines in the ſurface of the Bram, and Cerebel- 
lum; by which the External ſurface of the 
Cortical ſubſtance is much enlarged, and by con- 
ſequence is capable to receive a greater number 
of Arteries, than if it were plain and ſmooth : 
And tis eaſily imagined, that when the blood 


moves thus towards the Cortical part, and the 
PR” of the Dura mater promotes its entrance, 


a greater number of ſubtil parts will inſinuate 
themſelves into it, and paſs from thence to the 


white ſubſtance, while the reſt of the Blood, not 


being filtrated, will return by the Veins. 
The Sele is divided into two Lobes, by the 


Firſt duplicature of the Dura mater: One on the 


right, and the other on the left-ſide. 
At the lower extremity of this diviſion, we 


find a white and pretty hard ſubſtance, which is 
called Corpus ca!/cſum ;, and to ſpeak properly, is 


only the Meduilar ſubſtance With its Fibresa little 
more compact. 


Under 
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Under the Certus calloſum, there are two Ven- 
tricles, one on the right, and another on the 
left, reſembling a Halt-Moon : They are only di- 
vided by a tranſparent Membrane faſtened to the 
_ Corpus. Theſe Cavities are uſually filled with the 
Serum that is ſtrained out by the Glands of the 
Plexus choroides, winch lie at the bottom of theſe 5 


|  Ventricles. 


Under that tranſparent Membrane that ſepa- 
rates the Ventricles, ſtands a Proceſs, common- 
ly called the Fix or Vault with three Pillars, 
tho' indeed it has nothing that reſembles either 
a Vault or Pillars. One of theſe pretended Pil- 
lars ſtands forwards, and the other two back- 
wards, Upon this Vault there's a Chink, that may 
be eaſily dilated, which diſcovers the third Ven- 
tricle that communicates with the fourth by a 
Hole call'd Anus. The lower part of this Paſſage 
is called Pons Varoli. The third Ventricle has 
yet another Paſſage by which it communicates 
with the Infundibulum ; which is a pretty broad 
Tube, ſeated under the third Ventricle ; and ter- 
minates in a point at the Glandula pituitar ia, Which 
is ſituated in the Sella of the Sphenoides. 

The two Protuberances towards the fore part 
of the Head, preſent us with an agrecable mix- 
ture of the Aſh-collor'd and White parts, which 
are as it *twere chamfred, and are call d Corpo- 
ra Striata, The ſecond riſing not far from theſe, 
arc call'd Thalami nervorus Opticorum, by reaſon 
that the Op: c Nes des take their riſe from thence. 
The third Protuberances, are from their Figure, 
called Nates. The fourth, being a little leſs than 
the former, are call'd Teftes. The Glandula Pine- 
alu, Which is a Glandule as big as a Pca, is ſea- 
ted berween the four laſt prominencies, and tyd 
to the Plexus choroider. So far, of that part of 
the Medulla cblongata, that 1s rroducd by the 

—— ———— Ir Ain 
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Prom alone. The other Frominencies of which 

ag, ompos d, are produced either joyntly by 

the Brain and Cerebelium, Or by the Cerebellun a- 
lone. 


The Aſh-cohor' d part of the Cerebebim, is 
much thier thin that of the Brain; and by rea- 
n of its being diſkontinucd and tateraid with 

e White Parte when it is cut, it repreſents 
04 K leaves. It ſeen 18 1 8 ot the Mt J eil lar. ſub- 
ſtance of the Brain and Cerebe un, cnαuur to pro- 
duce the Aanular PEG ** nich lies behind 
tne Teſtes in the Aleilulla eblentata. After the 
Aunulur Pretuberance, we mect with other tuo 
{mall Medatlary rilinge, which are called, Pyra- 
n lal Bodies. | | 

The fourth Veatricle lies under the Cerebellum. 
Its extremit⸗ Feines Out like a M'riting Pen, and 
according is calied Calamm. Near that place 
we fpy an F, or Apbendlane, form d of the 
| ſu bltance OL the Cerede: am, and called Uerinifor- 
mis from its relemblance of a Worm. 

Pciore Deſcartes appear d in the World, there 
was no Syitc! m TON; zl; Cupon, that could u ith an“ 
probability ard a mechanical Explication of 
the Animal actions: Bur after all, that Author'z 
Hy pothelis, tho' never ſo Ingenious, is fo dift- 
greeable to the Structure of the Ponds that the 
World is oblig d to drop it 
Galen fancy d, chat the vital Spirit i courey'd 
by the Arterics to the Brain, where it is conver- 
ted into an Animal Spirit by the Air ſuck'd in 
by the Noſtrils; that the particles of the Air are 
mixed with this Spirit in the four Ventricles; that 
the Spirit moves from thence to the third Ven- 
tricle, where 'tis more perfectly Elaborated; 
and that then the fourth receives it in order 
to convey it by the Calamus to the Medui- 
I Spinalis and the Nerves, Some Gieniſts are 10 
e 
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the opinion, that this Spirit is ſuck in from 

the Arteries ana Noſtrils during the Piulrole, and 

chat. tis thrown into the Nervcs in the SY. 
This Opinion, or rather Combination of Er- 


rors, has nothing to recommend it, but the great 
numher of its followers. What can ve ima aging 
more contrary to the Con!titvtion of our Bady, 
than fuch an advance; That the Air drawn in 
by the Noſtrils is carried: up to the Ventriclez of 
the Brain; aud that this Spirit rolls thro inſen- 
ſible Paſſages from theſe fore * eatricles to the 


third, the tourth, and dhe Nerves; and does not 
tp OUT at the Patent d ts Ot the tet an 4 


zeſides, the Ventrictes are almoſt always found. 


full of Serum, which bears no reſemblance of 
what Galen calls, the Animal Spirit. 


The Uypothen is of Peſcartes is the more proba- 


ble of the two; and therefore will hetter deſerve 
a icrutiny. He ſuppoſes, 1. That the Ventricles 
are fuil of Spirits. 2. T hat the Glandula pinealis 


floats as it were in the middle. 3. That all 


the Nerves are inſerted either round the Ven— 


tricles, or immediately in the Glandula Pinealu. 


4 He alledges, that the Spirits muſt be divided 
into ſo many ſmall Columns, each of which points 
to a Pore of the Glandula Pinealis. F. I hat the 
Nerves are ſtretch'd like the ſtrings of a Lute : 
and being jogg d at one end by the impreſſion of 
an external Body, cannot but communicate their 
motion to the Glandula · 6. That the motion of 
the Glandula, making it to incline to one fide, de- 
termines the Spirits to ſally out into certain Muſ- 
cles. 7. That the motion of the Glandula gives 
the Soul occaſion to think, and the thought ot 
the Soul moves the Glandula, and orders the Spi- 
rits to repair to ſuch and ſuch branches of Nerves 
and Muſcles, ſooner than into any other. 


Tho 
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Tho this Hy potheſis at firſt view ſeems pro- 
bable, and gives a pretty mechanical account of 
molt of the Animal actions; yet tis built upon 


ſuppoſals, that are inconliltent with the order and 
 diſpoiition of the parts. For, 1. It cannot he 


mauintained that the Spirits are lodg'd in the 
Ventricles. 2. The G:andula P mel: IS fixed, and 


cannot bend or incline to one ſide, as he ſupo— 
ſes. 3. Tis manifeſt, that the Nerves arc not 


inſerted round the walls of the Ventricles, nor 


in the Glandala. 


The followers of Ge/ſendus, and particularly 
Dr. Villis heliev'd, that the ſubtiloſt blood mounts 


up to the Brain, by reaſon that the Arteries are 


almoſt Perpendicular, eſpeciall/ in a Man, when 


he ſtands with his Head vprizhr. According to 
their Syſtem, this blood throws off ſome of its 
impurities in the Glandata Pitmraria ;, and the reſt, 


is, as it were, diſtih'd in the ſmall Pipes of the 
Cortical ſubſtance, where tis received by the 
Strings or Fibres of the White ſubſtance, as by 


ſo many ſnouts of Almnbecks: From whence ir 
runs into the Corpus c illoſum, and the Medulla ob- 


lingata, and from thence glides iuto the Nerves. 
They alledg, that the beginning of the Medulla 
oblongata is the ſeat of the Senſerium commune ; 
that when the impreſſion has {ſtrength ſufficient 
to move the Spirits in the Corpus calloſam, the 


| Senſe is followd by Imagination; and thar, 


when theſe impreſſions reach to the Cortical part 


| of the Brain, they produce Memory, by rolling 
in the windings of its Surface In their Hypo- 


theſis, the Nerves are not at all ſhak'd, but it is 
the Spirits that are variouſly toſs'd, and continue 
their motion by a fort of Undwlation. They add, 


that the Brain ſeparates the Spirits that are em- 
2 in Voluntary motions; and that the Cere- 


m Produces the Nerves, and Filtrates the Spi- 
5 — . 


they aledge 
that the Spirits are cntaugled in à volatile 
Oil/ humour. . „ 

_ To diſh1ove this Opunon, tis obſervable that 


all their advances are without proof. What rea- 


fon have they to ſay, that the Fungions of the 


Soul are carried on in dieren apartments; 


Bay, ii it were fo, why ſhould the Sum com- 


mune be Plic'd in the Corpora feriata, rather than 


in the other parts of te Medulla? Or why ſhould 
the imagination be conſin d to the Corpo ca/n/nm, 
and the Memory to the windings ? That Opinion 
will never be entertaia'd by thoſe, who contider 
that fome Animals that have leaſt Memory, or 
ſeem to have leaſt, have molt of theſe windings. 
Aud a ſuperficial view of the nature of Unduia- 
tin, will ſhew clearly that it can only take place 


in the ſurface of two liquors, of a diſſerent na- 


ture. But that is not ſufficient to undeceive Phy- 
ficians fo milled by prejudice, as the retainers to 
that opinion are: And therefore 11] examia all 
their ſuppoſes apart. 5 

In the beginning of this Second Part, I ſhew'd 
how the Blood aſcends to the Brain; and if we 


call ro mind what I there ſaid, twill be eaſy to 
prove that the blood that aſcends to the Brain, is 


not more ſubtil, than that which deſcends to the 
lower parts. 'Tis true, moſt of the new Philo- 
fophers have raſhly advanced the contrary : But, 
the following reaſons will undeceive them. 


1. The blood drawn from the Crural Arteries 
and the Carotides, is all of a piece; and the one 
is not more ſubtil than the other. 2. The 


parts of the blood are too exactly mix'd, and 
their Stream is too Rapid to allow of a ſepa- 
ration in the inſtant of the impulſe they receive, 
that determines 'em to the aſcending branches of 
the Aorta. | - 
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As for their other ſuppoſes : I cannot ſee how 

the blood that aſcends to the Brain ſhould be 
urified in the Glandula Pituitaria. Indeed if this 

lood went thro that Gland, it migh ſeparate 

ſome parts, and ſo the reſt that aſcends to the 


Brain might be purer: But the blood that pales = 
thro? that Gland js ſo far from aſcending to the 


Brain, that it returns by the jugular veins to the 


Heart. Togo on, the Spirits rolling in the Co- 


ra Striata are groſler, and lefs refined than thoſe 


in the reſt of the Medulla, lince their Porcs are 


more open, witneſs their lack Spots: So they 


cannot he taken for the Scat of the Senforium com- 


mine; and neither that ſmall portion of the 
White ſubſtance that unites them, nor their 


ſeiſſures, can amount to any proof on their tide. 
Iis true, the ſmelling Nerves may communi- 
cate their Motion or Undulation ro thoſe Bodtics; 


but I cannot conceive how the crffrei, or hear- 


ing Nerves can give them any impreſſion, with- 
out imparting, it firſt to all the Medulla; and in 


that caſe the whole Meda will come in for the 


Organ, inſtead of one of its parts. Tis certain, 
that in Droplies of the Head, where the range 


of the Spirits in the tracts of the Cortical ſub- 
ſtance is cramp'd, the Memory is not impair'd, 
which it muſt have been, purſuant to their Sy- 
ſtem : Belides, the Undulation of the Spirits is 
impoſſible, unleſs you underſtand by that the Sal- 
lies of the ſame Spirits in the Brain, occaſioned 


by the preſſure of the external parts of the Nerves, 
which are always full of Spirits; juſt as when a 
Tube is full of Liquors, and a preſlure happens 


at one end, they ſhoot to the other which is un- 
diſturb'd. Now this can never come to pals in 
the Nerves, for the Spirits that run inceſſantly 
from the Brain to the Parts, and according to 
their Hypozheſis give being to the motion of the 

* Muſcles; 
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Muſcles; theſe Spirits, I ſar; being often ex. 
cluded from an“ other palliges, but the ſume 
very, Nerves, which Miniitcr to the Senſ:tion of 
thoſe parts, would opp 0 that 1 orion from with- 
ont inwards. 

Some Moderns,not contented with all theſe Ex- 
plications, afftrm that the Cortical part of the 


Brain isa Conglomerate Glandulezandthe White 


ſubſtance is a collection of ftlumeuts or ſtrings ri- 
fins out of each little Gland: which by lying 
more cloſely together, form the Nerves, which, 
to ſpeak properly, are only the excretory Pipes 
of thoſe Glands. They tcll you, that the une— 
venneſs of the ſurface of the Brain, ſerves on- 
I; ro enlarge the extent of the Cortical part, in 
order to enable it to ſtrain out a greater quanti- 
ty of Spirits: As for other things, they find 
no difference between the Brain and other Con- 
glomerate Glandules; and when they are deſir d 
to apply their principles to the Bulineſs of Senſa- 
tion, they are obliged to have recourſe to im- 
probable Syſtems. for inſtance, ſome of the molt 
tamous Authors of that Party, have believed that 


the Soul is ſeated in the Membre nes, becauſe theſe 
are the moſt ſenſible parts of the Body; bñut 


were I not afraid of falling into Metaphy lical 
Arguments, 1 could make it appear, that accor- 
ding to that Principle, moſt Objects would be 
multiplied before the Senſes, and we would he at 
a loſs to form any judgment of 'em, for want of 
a re- union. 

Tho tis doubted if the Cortical ſubſtance i i 


Glandulous, yet we cannot doubt, but that 'tis it 
alone that imbibes the parts of the blood, and 


that tis one of the ſtrainers that ſeparates ſome 
liquor from it. What the Authors of the laſt 
Party advance concerning the fe- union of the 
Medullar part, is very juſt; but their Ideas arc 
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ſo flat, that they cannot reach the Explication 


of thoſe Functions that depend ſimply upon the 
mechaniſm of the parts : So that upon the whole, 
v.c mult lock out for another Syſtem ; provided 
we can find one that is not inconſiſtent with the 
| ſtructure of the Body, and accounts for all the 


Phe mena, with few ſuppoſals. 
Having rejected theſe Opinions: We ſhall ſup- 


poſe, as we did hefore, that the Cortical part of 
the Brata allows nothing to paſs into the Medul- 
ar, but the ſubrileſt parts of the blood, which 


then have neither the tincture nor conſiſtency of 
the blood; and the more there is of this Cor- 
tical part, the more will there be of that Spiri- 


uus liquor, purſuant to this Doctrine. Since the 


Cercbellum has a prodigious quantity ot Cortical 


parts, it mult ſupply the Nerves with a greater 
number of fahtile parts, than the Brain does, and 
accordingly is employed to feed the continual mo 
tions. Hence we may readily conclude that the 

Corpres calliſum does not at all differ from the Me- 


dullar ſubſtance, unleſs it be in the compactneſs of 
its Fibres. If we think but a little of this mat- 
ter, we will catily be perſwaded, that the Ventri- 
cles have no hand in the Animal functions, or the 
generation of the Spirits, unleſs it be to do the of- 
lice of 2 Balneum marie, by the gentle heat of 
their moiſture : But their principal ſervice is, to 
receive the Water filtrated by the Glands of the 


Plexus chorcides, and ſome other Glands, which 
water they afterwards void. The fore Ventri- 


cles, and the fourth, empty themſelves into the 


third z and that into the Infundibulum, which 
reaches to the Glanduls Pituitaria. This Glandula 


unbibes the moiſture by little and little, and emp- 


y's it ſelf into the veins or lymphalick Veſſels. 


Upon theſe ſuppoſals, we may .caſily unfold 


the uſe of the Corpora ſtriata, the Tbalami nerve 


12 rum 
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ram Opticorum, and of all the parts of the Medul- 
la. 
I take every Riſing, or Protuberance, to be 
a ſpreading and ſhedding of the ſtrings of the 
Nerves; or rather to be the place where the Fi- 
bres of the Medulla begin to fall cloſer ; in thoſe 
places they are indifferent well ſtretch d, and in- 
deed the whole Medulla oblongata ſeems to be the 
ſeat of the Senſas communis, and that for ſeve- 
ral Reaſons, 1. The Nerves give the impreſ- 
ſion to ſome part of the Brain, in order to raiſe 
the Perception: For if you tye, or cut em be- 
tween the part and the Brain, the Modifications 
of Objects are no longer perceived. 2. All the 
Fibers of each Nerve are drawn together in eve- 
ry riſing of the Medulla oblongata. 3. The Impreſ- 
ſton cannot be ſunk any where elſe but in thoſe 


— - 


From theſe Premiſes, 'tis manifeſt, that Senſa- 
tion is not perform'd in the External parts, or 
| the Organs. For, 1. The ligature or cutting of a 
Nerve, ſinks the Senſe of the Part. 2. If the 
_ Impreſſion ſhould terminate in the Organs, it 
would be impoſſible to explain mechanically, 
how the motions of our Body follow the ſhak- 
ing that Senſation occaſions ? 3. The Impreſſi- 
on cannot dye in the Membranes ; for they are 
_ extreamly ſtretch d. 4. Upon the Amputation 
of a foot or a leg, the fame pains are felt in the 
ſeparated part, that were before the ſeparation. 

The Corpors ffriata, are compoſed of ſeveral lays 
of the White and Aſhy fubſtance, mix'd toge- 
ther;which ſhews that their Fibres ſhould lie more 
tooſely, and be more flexible. Accordingly the 
Motion of the finelling Nerves makes a ſtrong 
impreſſion em, but tis preſently ſunk, The 
Aedulls of the Thelami of the Oprick Nerves be- 


ing whiter and firmer, is not ſo movable, fo * 
f ; | 8 C 
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the impreſſion continues longer there. Thus, a 
good Smell may indeed gratifie us more than an 
agreeable colour, but its Idea will not laſt fo 
long: But after all, tis poſſible there may be 
ſome Fibres in the Corpora ffriata as much ſrerch'd ; 
as thoſe of the Thall, nervorum Opticorum ;, ſince 
the ſimple ſmell of a Roſe, will re-call the Idea 
ol its colour: Of which, more at large elſe 
where. 
The nerves of che Ear, do not terminate in 
particular Tumors ; Their Strings or Fibers are 
confounded with thoſe of the fifth and eighth pair, 
in the Amnular Pretuberance; infomuch that the = 
impreſſion they give cannot be very diſtin, and ö 
all noiſe would at firſt ſeem to reliſh of Confu- ö 
ſion, if theſe tracks were not made deeper by \ 
Art and Cuſtom. 
Tho?” the Nerves of the Tongne are inſerted 
in the ſame Prominence, yet its impreſſions are 
more diſtin&, by reaſon 2 the object of Taſte 
; touches the Organ immediately, — 
N ly acts with more force. 


TABLE, XII. from WILLIS. 
Fig. bs 


aa. The two Lobes of the Brain. 
b. The Corpus Calloſum. 
cc. The Fornix, with the two Pillars. 
dd. The Fore Cavities of the Brain: 
ee. The( Striata. 
Ff. The Thalami nervorum Opticum 
« The Glandula P inealis. | 
. The Nates, 
i i. The Teſtes. 
K, The Medullar Nenn that reach from 
the Teſtes to the Cerebellum. 
I. The Cerebellum. 
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m. A fart of the Cerebellum, ſhaped like a wri- 
ting Pen. N RE) 
un. The Medullar Prominences which jon the 

Nates to the reſt of the Medulla. 
0. The end of the Medulla. 


85 = 
4a. The Corpus Calloſum. 

6b. The Baſis of the Fornix. 

c. The Hole leading to the Infundibulum. 

Ad. The Thalami nervorum Opticorum. 

ee. The Medullar Prominences, mark'd nn. in 
 ©2” 

f. The Nates. 

"+ = _. Yu 

6s. 7% Fant Nerves. 

1. The joyning of the Prominences that riſe from 

| the Teſtes to the Cerebellumn. 

mm. The Protuberancies that make the Annular 
Eminence. 

nn. The laſt Medullar Prominences. 

O. The place of the fourth Ventricle. 
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CHAP. IV. 


Of t he Senſes, and their arfferent Opera- 
tions. 


N order to know how external Bodies are 


perceived by our mind; we ought to be con- 
vinced that in the time of our perception, ſome- 


thing prevails in the Body, that was not there 
before; and that tis that change that determines 
the mind to perceive, or form an Idea of ſuch 
and ſuch an Object. This ſuppoſes, that exter- 
nal Objects give a new Modification to our Ma- 


chine, 
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Chine, and by perceiving the Effects the Soul di- 
ſtinguiſtes the Cauſe that produced em, thoꝰ per- 


haps the Effects have but little reſemblance of 
their Cauſe; and if they did reſemble it, that 


does not explain how the Soul comes to perceive 


it, ſince there can be no immediate connexion he- 
tween it and the Body. If we were acquainted 
uw ith the nature of the Soul, perhaps the difficulty 
would not be ſo great; but fince we cannot re- 


ſolve it, at leaſt we may clude it, by fi ing that 


vpon the union of our Soul and Body God Almighty 
made certain Laws, Namely, that upon ſich and 


inch Motions, the Soul ſhould have ſuch and ſich) 


Thoughts; and upon ſuch and ſuch thoughts, the 


Body ſhould have ſuch and ſuch Motions, 
In matters that cannot be trac d by reaſon we 


are obliged to have recourſe to a ſupernatural 


Power. Tis poſſible God made no particular Law 
for the union of the Body and Soul; but we 
are apt to imagine ſo, becauſe we have not a Per- 
tect knowledge of either the one cr the other. 


When we conſider, that the Body 1s only capa- 


ble of Extenſion, Diviſibility, Motion, and Figure; 
and on the contrary, that the Soul has none of 


thoſe properties: We mult not Imagine that their 


union conſiſts in an immediate application of the 
one to the other: for ſince a Spirit takes up no 
room, we cannot fay that tis diltant or at hand. 


The mutual union of Bodies conſiſts in contigu- 
ouſneſs ; and that of Souls in the conformity of 
their Sentiments. But, foraſinuch, as the Soul 
has no ſurface to touch the Pody with, and the 
Body has no Sentiments, their union ſeems to 

be impoſſible: And therefore we are forc'd to have 


recourſe to another being, that unites em; being 
convinced that ſome chan; zes in the Body move us 
to think, and our thous hts are follow'd by the ma- 
lion of the Body, The union of the Soul and 

1 4 Body, 
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Body, conſiſts in the conformity of our thoughts 
to our cor porcal actions: Bur, for the expli- 
cation of this conformity, we mult have recour ſc 
to a Soverciga Power. 


whether the union of the Soul is founded 
upona particular Law, or only a conſequenceof the 


ge neral Laws formerly citabliſh'd by God; 'tis ſtill 
certain that the modificationot the Organs conti- 

ned to the Brain, is only an occaſional cauſe of our 
Thoughts, that is, that on ſuch an occaſion God 
produces ſuch thoughts in our Soul, in a manner 
unknown tous. add, that it is neceſſary theſe mo- 


diſications ſhould terminate in the Brain: For, 


when they do not reach the Brain, the Soul 
ſeems to be unconcern'd ; which ſhews that ſhe 
does not lodge in the Heart, nor in the Mem- 
branes, nor is ſhe diffuſed all over the Body. 


In ſhort, we want only a point to which the 
Soul is confind : For when the motion of the 


| Nerves does not reach that point, we have no 
thoughts or perception of the cauſe that occaſi- 
oned em: And, when that point is mov'd, tho 
without any particular modification either in 
the Membranes, or the Organs „ we ſometimes 
attribute Senſe to them, even when they are 


ſeparated from the Body, as in the caſe of 
choſe who have had a Foot or a Hand cut off, 
and ſtill com _— of pain in the Fingers, or 


other parts of the ſeparated Member. 
But ſuppoſing that it is but one part of the 
Brain, the jogging of which will only occaſion 
ſenſation: Still we muſt know what that part 


is, how it is moved, and what relation the 


Notions have to one another. 
The moſt bigotted Pyrrbon:ans muſt needs he 


convincd by an infinity of Experiments, that 


the nervous parts are very ſenſible; and that 


"tis by their means that objects make us ſenſibic 
A of 
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of their friendly or unfriendly diſpoſition, nor 
only to the Soul, but ro our whole Machine. 
This is manifeſt, when the Nerves. of any part 
are cut, or diſordered by a preſſure, obſtruction, 
or ligature; for then the Soul has no ſenſation 
retaining to the motion of that part. 
lf the Nerves did not convey the external 
impreſſions to a certain part of the Body, the 
Soul would never diſtinguiſh them, and would 


not intereſt it ſelf at all in the matter, for it 


judges naturally that the motions that do not 
reach that part are not capable of incommoding 
the Body, in the preſervation of which it is 
concern'd : For the ſame jogging or ſhaking that 
occaſions thoughts in the Soul, does likewiſe oc- 
caſion certain motions in the Body, that may 
be profitable or pernicious. 
The manner in which the Nerves are ſhaked, 
cannot he fully underſtood without being ac- 
quainted with the neceſlary diſpoſition of the 
Nerves and the Object, in order to ſenſation. 
The qualifications of the Object vary according to 
the Senſe it is to operate upon. For inſtance, ſuch 
objets as influence the Sight, muſt be expoſed 
to the light, ſince without light there is no ſec- 
ing. Thoſe which influence the Ear, muſt have 
a great Spring, and be placed in Air: For, in an 
Air Pump they loſe their ſound. Thoſe which 
affect the Smelling, ought to have ſubtil and vo- 
latile parts, with an indifferent ſtrong agitati- 
on, in order to be able to inſinuate themſelves 


into the Noſe in Reſpiration: For when one 


does not breath, he ſmells but very little. As 
for the qualifications of the Organs : The Nerves 
in general ſhould be well bent, to promote the 
continuation of the Vibrations ; for the motion 
s not then ſo ealily loſt, as when they are ſ{otc 
and unbended: And tis upon that account, — 
| | Ea .. THC. 
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the more ſtretch'd the Fihres of the Nerves are, 
their parts are the more ſenſible. Since thete 
motions are the occalion of our Ideas, tis very 


probable that they have ſuch a murual relati- | 


on, as our Thoughts have to one another. So 


that when one [lea leads us to the thoughts of 
another, the reaſon is, the relation of the mo- 
tion that raiſed the firſt [dea, to that whichraiſ= | 
ed the ſecond : Orelſe that the firſt motion oc- 
caſioned not only the firſt Idea, but likewiſe 


that motion that raiſed the ſecond. Belides,it may 


happen that the ſame motion repeated ſeveral _ 


times, may occaſion another Idea different from 
what it occaſion'd at firſt, by vertue of a new 
turn and attention of the Mind. For inſtance, 
the influence of a black Body occaſions in a vul- 
gar Man the Idea of extenſion, cloathed with 
ſome real quality; but when that honeſt Man 
becomes a Carteſian, the ſame fight will excite 


in him the Idea of abſorb d Light, or of a par- 


ticular modification of his Eyes; for, being then 
in the ſtate of a Philoſopher, his Soul endea- 
vours by an abſtracted way of reflection to 
throw off the prejudices of Senſe. Let it be 
as it will, 'cis certain there are ſome motions 
that have a mutual conformity to one another; 


bur it is very hard to determine wherein that 


ſimilitude conſiſts. 

The mutual alliance of theſe motions from 
without, proceeds either from the cauſe that oc- 
caſion'd em, or from the time in which they 


are caus'd, or from the manner in which they 
are brought about, or elſe from the Fibres iu 
which they are diſplay d. To explain my meaning, 
I ſay, firſt, that when any Fruit is at once entitled 
to a good colour, a good ſmell, and an excel- 
lent taſte, the Soul joins to the motion of the 


dight, che (deas that call up thoſe ot the taſte 


aud | 
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and ſmell. Thus, when one ſees that Fruit drawn 
in a Picture, the conformity eſtabliſhed by the 
soul between this and the other motions, makes 


it capable ro occalion all theſe Ideas. The ſame 


may be ſaid of the Smell, that recalls the ſenſe 


of colour, taſte, &c. So that when I ſay, that ſe- 


veral Fibres of our Brain are in Ce, my 
meaning is, that ſuch and ſuch a Fibre is fo bent, 


that when *tis jogged, 'twill not only occaſion 
the Idea that it naturally excites, but like- 
wiſe ſeveral others: Whether it be that the 
Soul has tied em to this motion, or that the 


Fibre in moving it ſelf imparts à motion to the 


others, the agitation of which gives riſe 0 


theſe ſecond thoughts. 

_ The Memory depends upon this union: Fer 
inſtance, when J fee a Flower, I call to mind 
its ſmell, by reaſon that this impulſe upon the 
Organ of Seeing is ſo conformable to that of 
Smelling, occationd by the fame Flower, that 
one of theſe motions occaſions both thele 


thoughts; or elſe, that ſome Fibres of the 


Thalami neryorum opticorum being mov'd, commu- 
nicate their motion to the Fibres of the Corpora 
ſtriata, with which they are in «nor, and that 


this laſt motion calls up the ldea of the ſinell in 


the Soul. 
But after all, this ſimple con for rmity will not an- 


fer all the circumſtances neceſlary for remem- 
bring: For which reaſon I mention'd aſccond, oc- 

caſion'd by the time that gives being to the moti- 
ons, without any neceſſity of the | militude of 
their Cauſes: For, when 1 ſtick a Fin in my 


Sleeve to make me remember to fetch a w alk ; 


this ſi ign, Which of it ſelf has no relation to the 


thing lignifi'd , is nevertheleſs ſo certain, that it 
ſeldom deceives me The queſtion then is, how 
the motion occaſion d by the Pin makes me think 


of 
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of walking. As I take it, the Soul does fo 


tye theſe Ideas to the motion, that the Pin does | 
not only call up the Idea that God has united to 


it, but likewiſe another that the Soul join'd to 


it of its own accord; or elſe, when the Walk 

and the Pin preſent themſelves together, the | 
Soul puts into aniſon the different Fibres that 
occaſion the Idea by their motion; ſo that the | 


agitation of the one moves the other. 


ing Memory. 1. How does one remember 


the time in which he did ſome certain things? | 
2. How tis that things ſeem to come into our | 


Mind of themſelves? 


To the firſt, I anſwer, That time being ſuc- | 
ceſſive, is call'd to Mind, by ennumerating the | 
actions that are known to be done at different 


times: Or elſe, the thing to be remembred was 
accompanied with remarkable circumſtances 


when it paſs d; upon which account the memo. 
ry of things tranſacted on a remarkable day is 


very freſh and ſtrong. 


As for the ſecond Query, I believe that ſeve- 


ral things to which we have heedleſly join'd 
Ideas, will make us remember em, though they 


have no relation to one another. It may hap- 
pen likewiſe, that ſome Fibres being twitch'd 


by Liquours in the ſame manner as they uſed to 


be by objects, will call up certain thoughts in 
the Soul: Upon which ſcore, phrenetick Perſons, 
whoſe Blood has a rapid mortion, eſpecially in 
the Brain, have diſorderly and very numerous | 
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This conformity of Motions, is obſerv'd not 
only in organs of different Senſes, but in thoſe of 
the ſame Senſe : And doubtleſs this aniſon prevails 


in the Fibres of the Thalami of the Oprick Nerves, 
when two objects that are alike have affected 


the 


ARAAar Youre 


„ 


wo OY WP. 


PFE 


ww „ „„ 


the common Senſe; that Memory 

culardiſpoſition of its Fibres; and that the Nerves 

employ d in ſenſation, impart to the ſeparate 
parts of the Medulla oblongata the motions that 


| 
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the Organ in the ſame manner : And this pro- 


2 perly is the fourth branch of conformity, I menti- 


ond but now. For ;nftan-e; vpon the light of 
a Lewis d'or, I call to m.ada bad one that I had 


taken before; becauſe the Organ being jogg d 


much after the ſame manner, occaſions not on- 
ly the lea of the preſent object, but that of 


| the former. This might have been accounted for 
ſeveral other ways, but the explication I have 
no given is the plaineſt. 


From all theſe Premiſes we arc now to con- 
clude, that the AM. dulla oblongata is the ſear of 
conſiſts in a parti- 


occaſion ſuch and ſuch ſentiments in the Soul. 


A. 


CHAP. V. 


can 260. 40 


Of the Medulla Spinalis, or Pithof the Back ; 


and of Motion. 


HE Medulla of the Brain and Cerebellum runs 
L out in length, and deſcends to the Vertebræ, 


| where it is to be accounted a body of nervous Fi- 
| bres, which running out of the Bones in which 


they are lodg'd, divide and diſtribute themſelves 


all over the Body. 


This Medulla is cover'd with three Membranes ; 
for befides the Dura and Pia Mater, it has a 
thin tender Membrane, calFd Arachnoides, and 
lodg'd between the other two, The Pia mater 
divides this Medulls into two parts, namely, the 
right, and the left; and all along the track of 
the diviſion, there's a ſort of a Sinus, Tis re- 

markable 
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0 that the Velitls and Cortical art of 


this media lie in the middle, and that the white 
ſubſtance is outermoſt, 

The dw a mater covers tne Nerves that come 
forth from this medulla, as well as thoſe that 
(ome from the Brain. 

| choice to premiſe the deſcrip tion of the A, 

alla Spinalis, before 1 enter upon the motion 


of e the parts; becauſe almoſt all the Nerves 
that are detach'd from the Spare, terminate in 
Muſcles, which are the | know n Inf ruments * 


Motion. 

do not advance that the Nerves have a pro- 
8 motion, and contract themlelves, as Dr. Villis 
Favs; but that they contribute to Motion! in am in- 
ſeniible way, hnce they do not more the parts 
hut by the means of the Muſcles: And the 


Nerves that ſurround fome Arteries are apter 
to receive a motion from them, than to impart _ 


any. lis certain, that a ſtring, or cord difplas s 
almoſt all its efforts where it hangs looſeſt; 

and by conſequence the Nerves would diſplay 
their ereareſt efforts of motion in the Brain: 
Betides, they are ſo loft that it they mov d much 
they would ealily break; 

Though 'tis not at all likely that the Nerve: 
move the parts of the Body immediately, yet 
when they are cut or ty'd, the part in which 
they terminate loſes 1ts motion. So that they 
contribute ſomething, bur *ris hard to tell what 
it 18. 


contains a ſubtil matter, which ſeparates it ſelt 
from the groſs Principles that cramp'dit, and 
runs into the Pipes of which the white ſubſtance 
of the Brain ĩscompos d, and from thence paſles in- 
to the Nerves aud that either continually, as 

in 


Moſt Authors, whoſe kale is not ed 
by Prejudices, explain Motion thus. The Blood 


of 


te | 


at 
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| in the Nerves artfimg from the Ceri bellum . Or 


by intervals, purſuant to the influence of ex- 
ternal Bodies, or the direction of our Will, as 


in the Nerves that ipring from the Brain, and 


the Medulla. 


Tis alledg d, that theſe Spirits run out of che 
Nerves into the Muſcles, which they ſwell and 
ſhorten ; fo that their moveable part is drawn 
towards the immoveable. The choice that the 


Spirits ſeem to make of the different Nerves is 
regulated either by their Senſe, or by the dif- 
tcrent impulſes of external Bodies, or «ſe hy 
Particular Law that God has made in tacking 


theſe motions to certain defires of the Eo. 


They add, that ſometimes the ſame external ob— 


jefts that occilion ſuch and ſuch Thoughts, 
_ puſh the Spirits into the Nerves that terminate 


in ſuch and ſuch Muſcles, which uſually, move 
at the Pleaſure of the Soul. 

This V potheſis of the Animal Spirits, affords 
ſuch happy reſolutions for all the Phenomena ; 
that it has been always made uſe of by Au- 


thors without taking, the pains to prove it: Ali 


their ſtude was to imbellih it, and render it 


more uſeful. They knew very well that theſe 


Spirits beiug very ſubtil, might eatily fly our, 


and upon that ſcore invented a nervous juice to 


detain em. And for fear they ſhould he over-exal- 
ted by ſtaying too long in one part, they in- 
veuted a circulation of Spirits; ; and that nothing 
might be wanting, allotted them a Fermenta- 
tion in the Muſcles. But all this is but building 
upon the Sand : Theſe are meer ſuppoſes, that 


may be well ſpared in the explication of che 


Pbænomena. ” 
I doubt much the exiſtence of ſuch Animal 
spirits as they ſuppoſe, and therefore ſhall run 


over all the actions that They prerend to U 
* 
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by that Hypotbeſit, in order to try if another expli- | 


cation will ſerve. 


1. When the Nerves are cut, or ſtopt, by 
a ligature, or Obſtructions; the parts which 


they ſerve loſe their ſenſe and motion; upon 


vw hich ſcore, *tis probable tliey convey into theſe | 
parts ſome matter that brings the Action a- 


— = 


2. The Carotides and Vertebral Arteries, Carrya 
ſubtil ſort of Blood to the Brain, and the Ju- | 
-ulars carry off the coarſer fort. This ſpeaks 

a neceſſity of the Engagement of the ſubtil parts 


in the Brain. 


3. The Brain is all over Glandulous, and 


would he of no uſe, if it did not filtrate Spirits, 
| do be diſtributed by | the Nerves. bs 


J. Without theſe Spirits we cannot explain 


the Animal Functions, ſuch as Sleep, Waking, 
- + | | | | 

In anſwer to the firſt Argument, I ſaid be- 
fore, thar ſenſation is owing to the jogging of 
the Nerves; and ſince that jogging motion can- 
not be carry d on in the fame manner when 
the Nerve is ty'd or cut, 'tis no wonder that 
the Senſe is gone: As for the loſs of the Motion, 
L anſwer, that the Ligature of an Artery has the 
fame effect with the Ligature of a Nerve; fo 
that the experiment will attribute motion as 
much to the matter contain'd in the Artery, as 


to that contain'd in the Nerves. This ſhall be 

- purſued more at large when I come to give in my 
cConjectures on this Head. 3 
As for the ſecond Argument: I reply, that 
at that rate we might conclude that the Animal 
Spirits are equally form'd in all parts of the 
Body as well as in the Brain, ſince the Blood of 
the Arteries is always more Spirituous than that 


of the Veins; and ſuch a concluſion is very im- 
probable. 
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Probable. Indeed, the difterence of the Arte- 
rial and Venous Blood proceeds trom this; that 
the Acreal Particles containd in the Blood of 


the Arteries, are by degrees dif ers in the courſe 


of Circulation, eſpecially in the capillary Arte- 


JJ TT. 
| To the third and fourth Allegation, I reply, 
that the uſes of the Brain and Nerves may be 


trac d, as I did above, without ſuppoling ſuch 


Animal Spirits; and by what follows it will ap- 


pear, that the Animal Functions may be ex- 
plain'd without m. : 
Beſides , there are ſeveral Arguments for 
diſproving the exiſtence of Animal Spirits. 
1. Were theſe Spirits fo ſubtil as tis alledg'd, 


they would rather flip out at the pores of the 


Nerves and Muſcles than inflame 'em; eſpecial- 
ly, ſince a coarſe matter may ſuccecd, and fill 


up the ſpace they thus quit. Jo make out the 
neceſlary ſubtilty of theſe pretended Spirits, 


let's but conſider that they mult needs be ſub- 
tiler than the Air, to have paſlage in the Glan- 
dules of the Brain, the Fibres of the white ſub- 
ſtance, and the Nerves; and to ſally out in 2 
moment from the Brain to all the parts. 

Tis in vain to pretend that the Nervous 
Juice prevents their diſſipation; for it would 
equally cramp their motion, and penetrating 
quality, by reaſon that it cannot prevent their 


_ diſſipation otherwiſe than by mingling the coarſe 


and ſubtil parts together; and at that rate they 


might as well have ſuppos d that the Spirits are 


but a little more ſubtil. For, 1. This Nervous 


Juice having leſs motion than the Spirits, muſt 


of neceſſity ſink their motion by mixing with 
them. 2. The Nerves would be dry d up by 


the flowing of a Liquor more active and more 
inſinuating than the Air, which after all is noc 


N apparent. 
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apparent. 3. When one puts a Ligature upon 
the Nerve, it would ſwell towards the upper 
part of the Ligature, which is known to be 
falſe. „ 
But after all, theſe objections do not quite o- 


verthrow the Hyporbeſis of the Animal Spirits. 
They only prove, that they are not extream 
ſubtil Liquors, and that they have no great hand in 
dilating the Muſcles : And indeed, I do not que- 
ſtion but that the Brain filcrates a clear and 
ſubtil lymph, which the Nerves imbibe inſen- 
ſibly, and which ſerves to ſtiffen em, juſt as wa- 


ter ſtiffens an extended Rope. 


This conjecture will ſtill conclude the jogging 
of a Nerve to be the cauſe of Senſation. But | 
then the nature of Motion is hard to be ex- | 
plain d, for we ſee ſome Machines form the 
moſt admirable motions without any Animal 
Spirits. Indeed, if we conſider the matter nice- 


ly, we muſt own that there is a neceſſity for 
fome matter to ſwell, and ſhorten the Muſcle : 
But then the Blood may perform that office as well 


| as the Spirits. The preſlure and ſtraitning of the 


veins of the Muſcle, enſuing upon the jogging of 
the Nerve, will ſuffice; for then the Blood being 
impriſon'd in the Muſcle, heaves it up; or in- 
ſtead of the preſſure of the Veins, the ſtraitning of 


Tome bundles of fleſhy Fibres, through which 
the Blood is to paſs, will confine that Liquor 
to the Muſcle, and ſo ſwell it up. Z 
In order to underſtand this matter, we muſt 
know, that the eutremities of the Muſcles are 
variouſly ſurrounded with Nerves. As in Tab. 


XI. Figs 8. the Muſcle 2 b having each extremity 


of the Fibres f f, border d at 4 and e by the Fi- 
bres of the Nerve c. And the fleſhy Fibres a 


are to be look d upon, as ſo many Pipes for 


| Communication from the Artery o of the ex- 


tremity 
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tremity b, to the Vein v, of the extremity a 5 
or from the Artery o of the extremity à to the 
Vein v of the extremity b. This premis'd, *tis 
plain that when the Nerve c is jogg d, ſhortned, 
or unbended, whether by the command of our 
Soul, or by the impreſſion of external objects; 


the citcular Fibres d, e, are at the ſame time con- 
tracted, upon which the Blood perpetually thrown 


in by the Arteries ſtagnates in the Muſcle, by 
reaſon that *ris hinder d from entring the Vein; 


by which means the Muſcle ſwells, and its move- 


able part is drawn up towards the immove- 
able. 3 5 3 


In each Senſation, the Nerves being more 


bent, ſtraiten the fleſhy Fibres they ſurround 3 
and by Conſequence each Senfation muſt 
produce a motion; fot 'tis eaſie to conceive, 
that a ſmall abbreviation may cauſe a conſide- 


fable Inflamation and contraction in the Muſcle : 
| So that the ſhaking of the Nerves does at once 
occaſion the ſenſations of our Soul, and deter- 


mine the motions of our Body. And perhaps, 
tis for this reaſon, that the motion and ſenſe of 
the parts is ſunk, when their reſpective Nerves 


are Cut. 


This Hypotheſis will furniſh us with a reaſon; 
why Hemorrhagies in a Muſcle are oftentimes ac- 
company d with Convulſions. We muſt always 
ſuppoſe the Muſcles filled with Blood, and ready 
to act, by contracting themſelves, if they are not 
controul d by Antagoniſts. Now, when any force 
impriſons a greater quantity of Blood in one 
Muſcle than in another, or expells it, the part 
muſt move. And if this diminution or augmen- 
tation is not regulated by the Will, the motion 
is unvoluntary. 8 
lt may be objected, that at this rate the Ig. 
ture of a Vein would throw the part into Cn 
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vulſions. I anſwer, that if the Vein were only 


concernd with one Muſcle, its ſtricture would 
contract the Muſcle : But, ſince the Vein uſually | 


receives the blood both of 


The twitching of a Nerve is a violent ſha- 


king and ſhedding of its Fibres, by which means 
the Air may get in, and ferment with the lymph | 
contain'd in the Nerve, and by ſhortning it, 


ſtraiten the fleſhy Fibres, and arreſt the Blood 


in the Muſcle ; and fo produce | an unvoluntary 
motion. 
Ihus, 'twere eaſie to explain all un voluntary 
motions, juſt as I did thoſe of the Heart and 


Inteſtines. But I reſerve the farther explication 


of all theſe motions, till I come to ſpeak of the 
parts in which they happen. 


Upon the whole, we may conclude that the 
exiſtence of ſuch Animal Spirits as are talk'd of, 
is at leaſt uncertain : And therefore we ought 


to call inqueſtion the common Syſtem. 
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IN Sleepin all the Senſes are ſunk ; the per- 
ception of external objects ceaſes ; and there's 
no outward action that can make us perceive that 


the Soul thinks : Unleſs you'll take ſome diſ- 


orderlv 


hn as oo 


onfederate and An- 
tagoniſt Mulcles, they'll mutually oppoſe its act- 
ing inthat way. Beſides, when a branch of a 

Vein is tyd, there are ofrentimes under the Li- 
gature paſſages for Communication, by which 
the inferiour Branches empty themſelves into 
other Trunks. 
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orderly motions and words for the expreſſion of 


thoughts. All the parts of the Body are in a 


languiſhing condition: In a word, Sleep is the 
Image of Death. oY 


All theſe effects proceed from a new diſpoſition 
of the Organs, and particularly of the Nerves, 


which are the principal Inſtruments of Senſation, 
I obſerv'd before that the bending of the Nerves 
was a neceſſary condition of ſenſe ; for, without 
that, the motion would not be communicated to 


the Brain, and conſequently the Soul would be 
inſenſible of it. Now, in Sleep there's no Sen- 


ſation; that is, the Impreſſions do not reach from 


the Organs tothe Brain, by reaſon of the unbend- 


ing of the Nerves. 
I told you before, that the Nerves are bend- 
ed, and made more firm by a Liquor filtrated 
in the Brain, and convey'd from thence to the 
| Nerves; juſt as a Rope ſoak'd in Water becomes 


ſtiffer. Now, to underſtand how the Nerves 
come to be unbended in Sleeping, we need 


only ſuppoſe that hat Liquor does not repair 
to them in its wonted quantity. Tis plain, that 


when this Liquor is too groſs, it is not filtra- 
ted, upon which account we are uſually ſleepy 
after eating; for then there are more coarſe 
Particles in the Blood, which retard the ſepara- 


Indeed, this Liquor may be filtrated and paſsd 


to the Nerves in its wonted quantity, when the 
Nerves are unbended; for it may be too ſubtil 
to be confin d, and thats another cauſe of Sleep. 
In watching, the parts of the Blood break, and 
ſplit one another, and the Particles allotted for 
this Liquor become more ſubtil than uſually 3 
upon which it becomes uncapable to ſtiffen the 


Nerves : And for that reaſon Sleep always fol- 
ys watchings, or laborious motions, in which 
5 1 the 


— — — 


198 Tauvry's Anatomy. 5 
the Blood and all the Liquors of the Body ars 


attenuated. 
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Of the par ticular Senſes 4 And firſt of Seeing. ES 


+4 bjects are perceiv'd two ways. One way | 
is, when the object is immediately applyd | 


to the Organ, as in touching and taſting. Ano- 
ther way, is, when *tis perceiv'd without im- 
mediate application, as in Seeing, Hearing, and 
Smelling. 


By Seeing, we perceive things at a great di- 


ſtance , provided the obje& be luminous, and 


no opaque Body intervenes between it and the 
Eye. We perceive, for inſtance, the Stars, not- 


withſtanding their immenſe diſtance. But in 


Hearing, the diſtance of objects muſt not be 
near ſo great. 


The Ear has a great advantage beyond the 


Y Eye; for it perceives Sounds, notwithſtanding 


the intervention of opaque Bodies between it and 
the object. As, in 2 cloſe Room, one can ſee no 


light, though the Air be full of it; but the 
leaſt Sound is perceived. „ 
la order to underſtand the reaſon of theſe 


two Phenomena , we muſt enquire into the nature 
of Light and Sounds. Light conſiſts in the con- 
** ſeries of the balls of Air, which convey 
the impreſſion from one to another, to a prodi- 
gious length. But when their Series is interrupt- 
ed by any intervening Body, the impreſſion is not 
communicated to the Organ. On the contrary, 
a ſound, conſiſting in a reiterated motion, — 

| | Molt 


arg 


ſelf, it draws the Eye-lid upwards. Tis call'd 
Super bus. The oppoſite Muſcle is a bunch of 
fleſhy Fibres, common to the lower and upper 
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moſt like the tremblings of a rebounding Body, 


ſhakes the ſolid Body by turns, and that com- 
municares the impulſe of the Air contain'd in 


the Chamber. 


| The Eye is commonly guarded by Eje-brows 
and Eye-lids. . 8 


The Eye-brows are a ſet of Hairs, of which that ; 
part nigheſt the Noſe is call'd the Head, and that 


| nigheſt the Temples, the Tail. Their principal 
uſe is to break the force of the light that de- 
ſcends from above when one is bare-headed, 
and to ſtop the drops of Sweat from falling up- 


on the Eyes. 5 : | 
There are two Eye-lids to each Eye in a 
l in. But in four-footed Beaſts, Fowls, and Frogs, 
there's a third; which in quadrupeds ſerves only 

to keep the Eye clean and ſmooth; but in Fowls 


and Frogs tis a ſort of Curtain, that they ſce 


through. | 
The Eye-lids are compos d of Skin, Cartila- 
ges, fleſhy Fibres, Glands, and Hair call'd Ca. 


Theſe Hairs are plac'd on the lower edge of à 


Cartilage. In Man, the upper Eye-lid is movea- 


ble, and the under one is immoveable. On the 
contrary, in Fowls the lower one moves, and the 


upper one does not, The upper Eye-lid is mo- 
ved by two Muſcles; one of which riſes from 
the bottom of the Orbita, and is faſten d to 
the edge of the Eye lid. When it ſhortens it 


Eye-lid. When it ſwells, it draws down the up- 
fer Eye-lid, the lower being unmoveable. In 
the lower and inner part of the Eyc-lids, we 
meet with ſeveral little Glands, and fome ticihy 
Fibres. The Glands filtrate what we call ). 
Wax of the Eyes; and the fleſhy Fibres ſerve to 
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ſqueeze out the glutinous Juice, that dries and 


turns into Wax. 
Atter the Eye-lids, we come to enquire into 


the origin of Tears. That Liquor is filtrated in 
Glands that do not enter into the compoſition of 
| Globe of the Eye. One of theſe Glands is calbd 
| Surericy. 'Tis ſcared near the little corner towards 
the Eye-lids, near to the firſt Suture common to 
the upper Jaw. Tis divided, as 'twere, into ſe- 


veral lobes. Some Anatomiſts add a ſecond, 


which ſtands at the great corner of the Eye | 
near the entry of the paſlage that goes from 
the Eye to the Noſtrils. Theſe have Arteries 
from the Carot:des, Nerves from the fifth and 
ſixth pair, and Veins that terminate in che Ju- 
gulars, 
We owe to Steno the knowledge we have of 
the uſe of the upper Glandule. He has obſerv'd 


that the puncta lacrymalia, which are holes ſci- 


tuated at the entry of the paſlage to the Noſe, 


receive the Liquor that was filtrated by the 


upper Gland, and convey it through that paſ- 


ſage into the Noſe. 


A certain Anatomiſt that talks mightily of 
his diſcoveries, ſays , he has found out at 


laſt that there's no inferiour Glandula lachryma- 


lis in Man: But, before his time, Veſalius , Fal. 
lipius, &c. told us that there was nothing there 


but a riſing like a Bag; which is properly 


the entry of the paſſage that conveys the Tears 


to the cavity of the Noſe. 
'Tis obſervable, that the ſecond Gland | is only 


found in ſuch Animals as have a third Eye-lid: 
And if there were any ſich in Man, his Eyes 
would often water. 


The origin of Tears is the diſc: very of this 


Age, The Ancieats being ignorant of their trie 


cavſe, were obliz.d to feign one. According ly, 
Tu Hul. t 
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purſuant to their notion of Vapours in the Body, 


they alledg'd that theſe Vapours aſcend to the 


| Brain, where they condenſate, and diſtil upon 


the Eyes. There are ſome Authors, who ad- 
vance, that 'tis much more probable, that fo 


plentiful a Liquor as that of Tears, comes ra- 


ther from a large Glandule, ſuch as the Brain, 


than from the ſmall thing now talk d of. Theſe 


Reaſons had ſuch an Influence upon Mr. Wharton, 


that, fince he could not avoid owning that the 


Tears ouſe from the Glandula Lachrymalu, he main- 
tain'd that hat Liquor is convey'd from the 
Brain to that Glandule by the Nerves: So that 


in his opinion, tis only a reſidue of the Nervous 
Juice, 3 : 


But, if we believe that the Nerves have no 
ſenſible Cavity, nor any apparent Liquor , 
we muſt needs own that the Brain does not ſup- 
ply the Liquor that they ſtrain out. Now, the 
Brain being put out of the caſe, we muſt ſearch 
the ſtructure of the Parts, and look out for o- 


ther ſources, that may be capable to furniſh ſo 
great a plenty of this Liquor. p 


One thing, which is very particular, 1s, that 
the Liquour which flows from the Glandula La- 
chrymalts, is not convey'd by Pipes to the 
place of its egreſs, . e. The Tear-bag, where 


the puncta lachrymalia are placd : For it falls 


from the Excretory Veſlels of the upper Glan- 


dula Lacbrymalu upon the whole globe of the 


Eye: And after tis gather'd into a Body in 
the lower Eye- lid, it run without a Conduit to 
the great Corner, and falls through the foramma 


lachrymalia into the paſſage of the Noſe. 


Since theſe holes do not immediately joyn the 


excretory Vellels of the Glandule, and ſince the 
Noſe paliage is open at top, the lachrymal Bag 


having two holes; tis plain that when the Li- 
CLOr 
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quor is too plentiful to enter all at a time into 
the Paſlage, a great part of it muſt go off in tears. 


So that now we muſt enquire, what it is that en- 


creaſes the quantity of that Humour, This will 


eaſily be underſtood, if we obſerve that when the 


Jugular Vein of a living Animal is ty'd, it filters 
a prodigious quantity of Saliva and other Hu- 


mours: For, ſince the Artery is always throw- 


ing in, and the Vein does not carry off its wont- : 
ed portion of blood, the parts muſt be extremely 


diſtended; upon which, the Lymphatick and more 
_ penetrating parts of the blood, repair more plen- 


tifully to the ducts of the Glands. Now, the caſe 


is much the ſame, when Grief or any other Paſ- 
ſion moves us to cry; for then it ſtraitens the 
veins about the Eye, by which means the Lymph 
is hinder'd from repaſſing along with the reſt of 
the blood, or at leaſt its quantity that returns 
s much leſſen'd; upon which the ſurpluſage is fil- 


trated by the Glandules , and evacuated in the 


form of Tears: For, when the whole cannot 
| Paſs thro? the perforation of the bone of the 
Noſe, the remainder falls upon the Eye. But at 


the ſame time, the paſſage of the Noſe receives 


Mill a greater quantity than uſually ; and there- 


fore when one cries, the Noſe runs much. Add 


to all this, that the wry faces we make in cry- 


ing, promote the egreſs of the liquor, by rea- 


fon that in that caſe all the neighbouring Muſcles | 


preſs the Glandules and Veins of the Eye. And 
for the ſame reaſon, moiſt Perſons, ſuch as Wo- 


men, can cry when they pleaſe. 


The Ball of the Eye is composd of Veſlels, 


Muſcles, Membranes, and Humors. 


As for their Veſſels. The Arteries ſpring 


from the Internal and External Carotides; and 


joyn by an Anaſtomoſis in the great corner of the 


Ez e. The Veins open into the External Jugulars, 


Or 


/ 
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or into the Sinuss of the Dura mater, at theboe- 
tom of the Os ſphenoides. The Ancients allotted 
the Eyes two pair of Nerves. But Modern diſ- 
coveries give us to know that they receive a ſe- 

cond, third and fourth pair, all entire; and ſome 
branches of a fifth and ſixth. 


The ſecond pair of thoſe Nerves, which are 


call d Oprick, take their riſe from the two eminen- 
cies, call d Thalami ner vorum Opticorum. After 
their egreſs from the Medulla of the Brain, the 
unite without interweaving their Fibres, and af. 
terwards part, and run to the Ball of the Eye. 


The third pair of Nerves, are call'd Moetores. 


| They riſe from the bottom of the Medulla oblong a- 


ta, behind the Infund:bulum, and then advancing 
towards the ſecond pair paſs thro a hole under- 


neath that of the former pair; after which, each 


of em is ſplit into four branches, which 80 to 


the Muſcles of the Eye. 


The fourth pair are call d Pathetick. They take 


their riſe from the Medulla oblongata, behind the 


Nates and Teſtes; and paſſing along with the for- 
mer, are inſerted into the great Oblique Muſcle of 
each Eye. 

The fifth gives only a branch, which is call'd 


Opbt halmicł; and is diſtributed to the Muſcles and 
| Glandules of the Eyes. 


The Sixth furniſhes a branch to the Indigns- 


#crius Muſcle of the Eyes. 


In Man, the Eye is mov'd but by ſix Muſcles, 


1 two ſtraight, and two oblique. The four ſtraight. 
| ones are faſten'd to the circumference of the 
hole, through which the Of tick Nerve paſſes. 
The Muſcle that is ty d to the upper part of this 
hole, is faſten d at the other end to the upper 


art of the Cornea. is call d Attollens or Su- 
perbus, becauſe its contraction draws the Eye 
ppwards. Its oppolite Muſcle is call'd Hwmilis, 
| becauſe 
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becauſe it moves the Eye downwards. Tis 


faſten'd at one end to the lower part of the 


hole, and at the other to the lower part of the 
Cornea. The third has one end ty'd to the late- 
ral and inner part of the ſame hole, and the 0- 


ther to the Cornea, near the great Corner- When 
it contracts it felt, it draws the Eyes towards 
the Noſe, and is therefore call'd Bibitorius. The 


fourth is faſten'd at both ends directly oppoſite 


to the laſt, and by conſequence is employ d in 


a contrary Action, viz. Moving the Eye to the 


diuter corner. is call'd Indignatorius. 


There are two oblique Muſcles. The firſt is 


call'd Obliquus Minor. One end of it is faſten'd 


to the upper part of the Orbita, near the inner 


corner. It riſes to the upper part of the Eye, 


and paſſes through between the ſecond and third 
ſtraight Muſcle ; and at laſt terminates in the 


Cornea near the Irin. The ſecond is calPd Obl;- 


quus Major: One end of it is ty'dto the upper 
part of the Orbita. From thence it runs to the 
upper part of the great Corner, where its Ten- 
don paſſes through a ſmall annular Cartilage, 
which may be call'd Trochlea or a Pully, for it 
acts ſuch a part on its behalf. Afterwards it 


_ terminates along with the Obliquus Minor in the 


Cornea, near the outer Corner, 


' Beſides theſe Muſcles, we find a ſeventh in 


Animals that carry their head parallel to the 
ground ; which ſerves to fix the Eye in the 


bottom of the Orbita. 


Authors are divided upon the action of theſe 


Muſcles. Tis agreed by all that the ſtraight 
Muſcles perform direct Motion. But, tis doubt- 
cd, whether they have any other uſe or not. 


AM. Robaut ſays that when they ſhorten them- 
ſelves all together, they pull the eye out of the 
Orbita; and ſo make it larger but not fo deep: 


I 
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And that the Action of the oblique Muſcles 
conſiſts in preſſing the Eye, and fo enlargirg 
its length and diminiſhing its breadth. Which, 
in his opinion, prevents the confuſion of Ob- 
jects, plac d at different diſtances, 
Within theſe few years, Mr. de la Hie, ad- 
vanc d, that the Eye could not change its f-— 
gure upon the greater or lefler diſtance of Ob- 
jcects. But his Proofs amount to no more than 
that the change is not obvious to the Senſes. 
He alledges, in oppoſition to the Ancients, that 
the oblique Muſcles are not employ'd in the 
Y _ oblique Motions of the Eye; but only ſerve 
8 to bear it up, while the mixd actions of 
the ſtraight Muſcles move it obliquely; 3 as 
the Arm is mov d obliquely by the combination of 
d I ftrair Motions. But I cannot ſee how the ob- 
— lique Muſcles ſhould ſuſpend the Ball of the 


„ 


3 
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T Eye; nor why their ſeparate contractions might 

* not aſſiſt the combinations of the ſtrait ones. 

e Iis very probable they ſerve to direct the two 
Doric Axis, in looking upon the ſame Object . 

0 when it moves round. 

* Ihe humours of the Eye are lodge d in a Ball | 
i. compos d of three Membranes, namely, the 

bs Cornea, the Choroides, and the Retina. The Cor- 

ea, Or outer coat 1s properly an expanſion of 
*y the tendons of the Muſcles of the — 
- hard and ſhining. The edges of its fore part 
I are white ; which we call the Tunica Conjun- 
— diva, or the White ＋ the Eye. It forms the Iris, 

12 which is a little Circle, in ſome blue, in others 
I green, &c. In the middle of which is a little 
I black hole, calld rhe Apple ꝙ the Eye. Its back 


part is call'd Sclerotides, . is not tranſparent 
like the former. ; 
3 Under this we find the Charozdes, which is 
| black in Man, green in an Ons Cc. It lines the 


= * 


much more reaſonably 
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Eye within. Its upper part, which is open, is 


_call'd Yve; and makes that hole of the Apple : 


of the Eye, that appears in the middle of a 


Circle, and by reaſon of its Colours, is call d is. 
The Apple is round in Men, but oval in other 
Animals In a light place it contracts it ſelf, but 
in a dark place it grows larger. 
Next to the Choroides, is the third Tunicle, 
call d Retina. Tis an expanſion of the Fibres 
of the Optick Nerve, and encompaſſes the vi- 


treous bumour all round, excepting that part 


- where the Chryſtaline Humour is ſer into it. 


The Cavity of theſe Membranes contains 


three Humours. The firſt is aqueons, or wa- 
try. Its quantity is indifferent great. It has the 
conſiſtence of Water; and that ſide of it which 
faces the Cornea, appears in a convex form; 
Whereas the other that looks to the Chyſtal- 


line humour is Concave. The ſecond is ſolid and 


tranſparent, and for that reaſon call'd Chryſt al- 


lime. One may eaſily ſeparate from its ſurface a 
Tunicle that keeps up its ſtate and conſiſten- 


cy. Its figure is pretty much convex on bath 
ſides. Its Circumference is mark'd with ſeveral 
black Lines, which are calbd Ligamenta Ciliaria ; 
and are lodg'd in order in ſo many ſmall Ca- 


vities of the Choroides : And reciprocally, ſeve- 
ral black riſings of the Choroides are indented in 


the Cavities between theſe Lines. Some take 
theſe to be ſo many Muſcles for advancing or 


drawing back the Chriſt alline Humour : But tis 


Veſſels which furniſh it with nouriſhment. 
Behind the Chryfalline, we find another Hu- 
mour, call'd Vitreaus; which is very tranſparent, 
 andſomewhat leſs ſolid than the Chrytalline, upon 
whole fide tis Concave ; but on that ſide which 
faces the Retina, tis Convex. 'Tis enclos d in 
— A par- 
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a particular Membrane, which is very fine. "Tis 


| five times larger than the Chryſtalline, and tw ice 
larger than the Aqueous. In Tab. 14. Fig. 2. 


one may perceive in the twinkling of an Eye, 


the different refractions of Light in all theſe 

Humours: For the light that enters the Eye, 

- whether direct or reflexive, muſt be look d up- 
on as the ſame with that which paſſes from the 


Air into Glaſs or Water. Now, tis a certain 


Rule, that when the light paſſes from a leſs ſo- 


lid medium to one that is more ſolid, the Rays 
break and come nearer to a Perpendicular, if 
they enter ſloping. Indeed, it they fall per- 


pendicular, they do not break, becauſe theres 
nothing to determine 'em to one fide more 


than another. On the contrary , when oblique 
Rays paſs from a more ſolid medium to one 
that is leſs ſolid, they quit a ſtraight Line, and 
depart from a Perpendicular. 5 - 

For a natural Reaſon of this, we muſt ſuppoſe 
that the Light moves in Chryſtal more eaſily 
than in Glaſs, in Glaſs more eaſily than in Wa- 
ter , and in Water more eaſily than in Air, 
Though this particular motion of the Light may 
ſeem contrary to all the motions of other Bo- 


dies, yet areaſon may be given for it, by ſup- 


poſing that the Air contains a greater number 
of entangling parts than Water, and Water 


more than Glaſs, &c. Now experience proves, 
that, when a Body paſles obliquely from a me- 


dium in which it moy'd with difficulty, to another 
in which it moves eaſily, it approaches to the 
T7 
IJis to be obſerv'd, that all the Rays that 
riſe from a point of any Object, make a Cone of 
Light, the top of which is the point of the 
Object, and its baſe the ſurface of the Eye: 
And that a ſecond Cone of Light is form d 2 

— 3 
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the Eye, the baſe of which is the ſame ſurface, | 
and its top a point in the bottom of the Eye, | 
oppoſite to that by which it enterd : For, all 

the Cones of Light croſs one another in paſſing 
through the Pupilla and the Chry#alline. For the 


Chryſtallme Humour is like a Glaſs Convex on 


both ſides, fitted to the hole of the Ppilla. So 
that if the Object appears diſtinctly, it muſt 

be inverted. As in Fg. 2. the Rays of the two 
Cones are not united but at the point, in the 
bottom of the Eye a, oppoſite to the firſt : And'tis 


evident that nothing muſt enſue but Confuli- 


on, when 'tis croſsd by the Lines „ and c in 


__ 
The ſame Principle proves that the Eye mu 


change its Figure, purſuant to the diſtance of 
Objects. For, when the Object lies at a great 


diſtance, the rays of Light ariſing from it, muſt 
lie very cloſe ; and conſequently their re-union 


will fall to be very near the Chry#alline, and 


not on the Retina; which is neceſſary to Seeing. 


On the contrary, if the Obje& lies very near 


the Eye, the rays being too much ſhed , can- 


not re-unitetill they reach beyond the Retina. 
For Proof, that the Rays ariſing from the ſame 
point of an Object, lie more ſcatter'd when the 


Object is near, than when *tis far off; do but 
caſt your Eyes on Fig. 9. where the Rays oc, 


o e, being receiv'd by the Eye when tis at the 
point 4, make a greater Angle in ö, than the 


Rays o d, o f, receivd by the Eye at the point 


b. So that the Rays oc, oe in Fig. 10. will 
not re-unite till they arrive at the remote point 
g; and the Rays od, o f, in Fig. 11, will unite 


very ſoon in the point b. | 
Since the point of the Object from which the 


Cone riſes, is not diſtinctly perceiv'd till the Rays 
of the ſame Cone are re- united: We may mn 1 
oe = 


I Convex-Glaſſes, 


| Retina. Whereas, on the contrary, large Eyes 
: 0 '2 * 
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this Conſequence, that we cannot ſee diſtinctly 
when the Object is too near, becauſe the re- 


union will fall beyond the Retina; nor yet when 
the Object is too remote, becauſe in that caſe 


the re- union of the Rays will fall between the 
Retina and the Chryſtalline. To remedy this in- 


conveniency, when the Object draws too near, the 
oblique Muſcles fwell and lengthen the Eye, 
and then the re-union which otherwiſe would, 
have fall'n beyond the Retna , falls directly up- 
on it. In like manner, when the Object lies 
at too great a diſtance, the ſtraight Muſcles act 
jointly, and bring the Retna nearer to the Chry- 
ſtalline, by contracting themſelves, and draw- 
ing the forepart of the Eye towards the bot- 
tom; which makes the re-union to fall upon 
the Retina. „ „„ 
This Principle will furniſh us with reaſons 
why old People do not ſee but at a diſtance, 
and large Eyes that jet out before, do not ſee 
well, but when the Object is very near 'em. For, 
in old People, the convexity of the Chryſtalline 
is but very ſmall, fo that it could not re- unite 
the Rays upon the Retina, if they were not 
drawn near together before they enter the 
Eye. Whereas in large Eyes, the Chryſtalline 
is very Convex, and by conſequence re- unites 
the Rays juſt by it ſelf; ſo that there's a ne- 
ceſſity of ſcattering the Rays of the Cone be- 
fore they enter the Eye ; which is done by the 
nearer approach of the Object: Otherwiſe the 
re- union would not reach the Retina, but fall be- 
tween the Retina and the Chryſtalline. . 
From hence, tis plain, that Spectacles with 
, muſt be moſt proper for old 
Perſons : For theſe Glaſles gather the ſcatter d 
Rays, and prepare 'em for a re- union upon the 


chat 
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thar jet out, require Spectacles w ith Concave 


Glaſles: For theſe diſperſe the Rays before they 
enter the Eye, and fo attone for the fault of 


the Chriſtalline, which re-unites 'em too foon. 


In like manner, Art ſupplies the defects of 
_ thoſe who are ſhort-lighted, as well as of thoſe 
u ho cannot ſce but at a diſtance. For, when _ 
once is ſhort-ſighted, i. e. when the Chryltalline 
athers the Rays too ſoon, ſcattering Gluiſſes 
will be ſerviceable. And on the other hand, 
when one cannot ſee hut at a diſtance, i. 4 
when the Chriſtalline 1s deficient ia gathering 


the Rays, Glalles that Promote the re- union 


will be of ale. 


e come now to fatisfic the following g queſt i- 


"On. to Why objects inverted in the bottom of 


the Eye, appear as if they ſtood directly, and 


not reverſe ways. 2. Why looking with two 


Eyes does not make the Sight double. 3. How 
tis thar we perceive the diſtances, magnitude, 


and figure of Bodies. 4. Why we cannot ſee 
preſently after paſſing from a very dark place 
to one that is very light, or from a place that 
is very light to one that is much darker. 


5. Wherein does Colour conſiſt. 
As to the firſt queſtion : "Tis only prejudice 
that makes us believe, that when we ſee Objects 


Nrair before us, for inſtance , the top of a 


Steeple, it ſhould therefore be painted juſt fo in 


the Retina with the top ſtanding upwards. We 
fancy that our Eyes are Windows through 
which the Soul views things; like a Man look- 
ing at a thing through a hole, who forms his 
Judgment of things by their relation to the 

 Horizen. But if we would quit theſe prejudices, 


we would perceive that we do not judge of the 
Scituation of the Bodies, by the part which is at- 


tected in the Eye, but by the manner in which 
tis 
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tis affected. Since this is common to all rhe 


Senſes, particularly to touching ; I ſhall illu— 


ſtrate it by an Example retaining to that Senſe. 
Tho' the ſtick ce (in Tab. XIV. Pig. 7.) ſtrikes 


in the ſame point that e 4 does, upon the Mem- 
brane #5. Vet we allot em different Scituati- 
ons. And it the perpendicular ſtick ſtrikes 


ſtronger than the oblique one, this laſt will cauſe 
no ſenſation, and the whole motion will he re- 


ferrd to the Perpendicular. This is ſtill plainer 
in the Eye. For, ſince the ſtrokes of light ſtrike 
the bottom of the Eye upon a level, they are 


always Perpendicular to the Tangent that may 


be drawn there: And ſince the Soul judges of 
the Object, by the manner in which the Or- 
gan is affected, it muſt judge the Object to be 
unturn'd, when 'tis ſo. For inſtance: When 


the Ray be in Eg. 8. ſtrikes the Retina in the 
point e, the Soul is ſenſible that the Impreſſi- 


on comes from 5: For, ſince it ſtruck it upon 


a level, the Soul judges according to ce the 
Perpendicular to the Tangent i : And not 
according to the oblique Line e 2, which not fal- 
ling perpendicularly made a lefs Impreſſion and 
no ſenſation. „ 
The ſecond Queſtion is not ſo eaſily anſwer d- 


For, one would think, that ſince we have two. 


Images of the ſame Object, we ſhould ſee double. 
M. Deſcartes forms ſeveral Anſwers to it. 
He ſays that the motion or trembli us of both 
the Nerves terminates in the ſame place, wiz. 
The Glandula Pinealis; and therefore the ſight 
is not double. But at that rate, we ſhould ne- 


ver ſee double; whereas, when we turn our 


Eyes in a particular Eye, things appear double. 


in another place that Author compares the caſe 


of ſeeing ſimply with two Eyes, to a Blind Man 
that touches a Body with both his Hands, and 
yet judges it to be ſimple. O2 This 
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This compariſon, as I take it, is not juſt : For 
when a blind man touches a Body with two hands, 
he cannot touch it but in different places; fo 
that he has a ſenſe of different parts, and the one 
Hand docs not feel juſt what the other does. 
I takethe following Anſwer to be pretera- 
ble. When we touch or fee the ſame Body 
with two Organs, we judge it to be one; be- 
cauſe we ſee it ſtill in one place, and refer it 
to one place; for every point of the ſeen Ob- 
ject is directed upon one place by the Perpendi- 
cular Rays cf each of the two Cones, This is 
what we call the Direciſ ion of the Optic 4x1ts's. Tis 
a natural Conſequence from this Explication, 
that certain diſtortions of the Eye will make 


the Object to appear double, becauſe then ve 


direct the ſame point of the Object to two dif- 
ferent places. „„ | - 
The third queſtion, relating to the diſtances of 
Objects, is equally hard; and has hitherto met 
with no other anſiver, but a few Conjectures. 
1. Tis believd by ſome, that the change of the 
Figure of the Eye, upon the approach or remote- 
neſs of an Object, gives us to know their di- 
ſtances. But after all, I doubt, tis very diffi- 
cult to adjuſt the Proportion between tlieſe Chan- 
ges, and the judgments we make of diſtances. 
Nay, it ſeems more probable, that the Eye does 
not alter its Figure, till it's aquainted with the 
diſtances. 2. Some alledge, that the Direct ion f 
tbe Optick Axiis gives us to know the diſtances. 
Since we know the intervals of theſe Lines, and 
the angles they make with our Eyes, we cannot 
but know where theſe Lines terminate, Juſt 
as a Blind Man knows the length of two ſticks 
without meaſuring em, by knowing the Angles 
they make with their own diſtance from one ano- 
ther, which he is ſuppos'd to know. The Al- 
— —_ legation 
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legation is very ingenious. But after all, a one- 
Ey d Man has not two Optick Axiss to mcaſure 
the diſtance, and yet his Judgment of it is as 
good as anothers. 3. We may know the di- 
ſtances, by the confulion or diſtinctneſs of the 

Figures, and by the force or weakneſs of the 
impreſſion, Beſides, ſuppoſing the Retina to be 
thick, when the Rays reach only its outer ſur- 
face, the Soul perceives the Object to he at a 
great diſtance : And on the other hand, when 
the Rays advance deep into the Retina, twill 
conclude that the Object is very near. For the 
alteration of the figure of the Eye, does not hinder 
the re- union to fall nearer or farther off from 
the Chryſtalline, according to the different di- 
ſtances; and by conſequence the Soul may form 
a Judgment of the approach of Objects by 
their different advances into the ſubſtance of the 
Retina. Lucretius imagind that the diitances 
were known, by the "Jong tract of Air, that 
the ſurfaces of Bodics prels _ the Pupilla , ; 
before they reach it. 


Et. quanto plus aeris ante agitatur, 
Et noſtras oculus perterget long ior aura; 
Tam procul ele * res queque remota videture 


But this Thought i is only a conſequence of the 
emiſſion of little ſurfaces from the Object to 
the Eye: The impoſſibility of which cle World 

is now convinc'd of. 
Tis not to be imavin'd, that the genie 
of the Figure at the bottom of the Ey e, can 
direct us to judge of the magnitude of the 
Object. For an ohiect remov'd but ten or twelve 
times further off than it was before, will make 
an Image 1a the Eye an hundred” times lefs than 
before, and al the fame time its magnitude does 
O 3 nor 
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not ſenſibly differ from what it was before. As 
I take it, the knowledge of the magnitude of 
Objects, depends upon the eſtimate of the di- 
ſtance from our Eyes to the Extremities of 
the Object. For if we know the Interval between 
the extremities of the Object, we cannot but 
know the magnitude and Figure of that 
Body, And I know no reaſon why the Figure 
drawn in the bottom in the Eye, ſhould not 
reſemble the Figure of the Objects. 
As to the fourth queſtion : 'Tis certain, that 
the Pupilla which was much dilated in the dark 
place, cannot contract it ſelf all on a ſudden; 
and accordingly being oblig'd to let in a pro- 
digious quantity of Light, when it comes ſud- 
denly to a light place, it cauſes a ſenſe of 
Pain; becauſc the Light fails upon ſuch parts of 
the Retina, as were not wont to be affected by 


it; and their Fibres being very fine, the 2 
Senſe is tender and painful. Now the ſenſe of 


Pain being at that time ſtronger than the 
ſenſe of Seeing, the one muſt ſtifle the other. 
On the other hand; when one paſſes from a 
very light to a darker place, the Retina which 
was wont to be vigourouſly urg d, loſes its 
ſenſation at firſt, the impreſſion being very 

weak in the obſcure place. . 
But after all we may ſafely ſay, that the 
Pupilla is like a Muſcle, and that a vigorous 
light by ſhaking its Nervous Fibres ſhortens 
them : Upon which they bind up the fleſhy Fi- 
bres, which upon that occaſion ſwell and ſhor- 
ten themſelves, and by ſo doing, contract the 
hole of the Papilla. But when the light does 
not act ſo hriskly, the Nervous Fibres are un- 
bended, the ſtricture and ſwelling of the fleſhy 
Fibres ceaſes, and the Pipilla retrieves its na- 
tural ſtate, Beſides, for another way of ex- 
; Plaining 
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plaining this Phanomenon, it may be anſwerd- 


that the action of the Ppilla is voluntary, I mean 
thus. Though at every word, we do not give 
a particular Command for the Motion of the 
Tongue, upwards, downwards, Oe. Yet all theſe 


mot ions of the Tongue depend upon our Will. 
In like manner, tho we do not give particu- 


lar Orders for enlarging the Papila, in the ab- 


ſence of light; 'tis ſufficient if we havea ge- 


neral Will, to ſee well; for purſuant to that, 
the Pupilla opens in the dark, and ſhuts in the 


light, that being the true way to ſee and diſtin- 
guiſh Objects. The ſame reaſon may ſerve to 


explain the different actions of Muſcles, ac- 
cording to the diltances of Objects. 


We diſtinguiſh colours by the modifications 
that the Light receives from Bodies, Whether 


by reflection or refraction. If it comes by re- 


flection, it depends uf on the ſurface of the Body; 


if by refraction, it depends upon its Figure 
and ſolidity. 


TABLE XIII. 


F Id. 1. E ST ENO; Repreſenting 


the Eye of a Calf. 


a. The great corner of the Eye. 
b. The little Corner. 
c. The upper Glandule. 


4d d. The Lobes and their laterſtices ; from 


which W the Umphaticks, eee 


Ie. 1. 


a. The Inner ſurkace of the Eyc- 14 


b. The upper Glandule. 
O04 x cce. The 
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ccc. The Lymphaticks, 
dd. Their Orifices. 


FIG. 3. 
3 A Riſ ng call'd the lower Glonduls Lackry- = 


RT "7 7 
B. The Cartilage 
bb. Its Edges. 
cc. A Membrane. _ 
dd. my little holes at the ſides of the Carti- 
Se. 


FIG. 4. 


a. The Globe of the Eye. 
6. The Muſcle call'd Superbus. 
c. The Humilis. 
d. The Bibitorius. 
e. The Indignatorius. 
F. The great oblique Muſcle paſſi ing thro” the 
Trochlea. 
g. The little oblique Muſcle. 


ö FIG. 5. 


a, The Optick Nerve. 
bb. The Uvea ſeparated from the Retina. 
c. The Retina. 


Tb b L E XIV. 
F FI G. 1. Repreſenting an ye cut up. 


. 4. The Pupilla, 
? 6. The Cornea. 
; c. The Choroides, 
f d. The Retina. 
; . The 
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e. The Aqueous, or watery Humour. 
J. The Chr ſtalline Humour. 

g. The Vitreous Humour. 

5 b. The Ligamenta Ciliaria. 

The Optick-Nerve. 


CHAP. vn. 
Of Hearing. 


EN examining the Organs of Brutes , we 


find *em like thoſe of Men : And they 


ſeem to he affected in the ſame manner 


by the Preſence of ſome Objects; inſomuch 
that *tis very probable, that the moving of 


their Organs is join d to perception. Tis true 


indeed, God Almighty may have disjſoin d theſe 


motions from Perception, and made 'em to be 


only the effects of a pure Machine. But ſince 
God can both do and undo, we are at a 


loſs to determine how it is: Tho' at the ſame 
time we fee ſeveral Animals that are fo moy'd 
by the Preſence of ſome Objects, that they ſeem 


ro have ſome Senſes more fine and delicate than 


Men. 


Nos aper auditu, Lynx viſu, Simia guſt 15 
VHultur odoratu, precellit Aranea rtafin. 


The Bear has a finer Ear; the Linx ſees far- 
ther ; the Ape has a nicer taſte ; the Vultur a 
better ſmelling ; and the Spider enjoys a more 
exquiſite touch than Man. 

| told you before, that, in order to undcr- 
Rand the nature of Senſation, we muſt be ac- 


quainted 
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quainted with the particular Objects that influ-- 


ence em. For inſtance, Ste cannot be explain d 
without knowing the nature of Light ; nor the 
perception of Sounds, without know ing the na- 


ture of ſonorous Bodies. Purſuant to this method, 
ſhall firſt deſcribe the Organ of Hearing, and 
then the nature of its Objects. Sound is a colli- 
ſion of the parts of the Air, caus'd by a re- 
| bounding Body. This colliſion would make no 
lively impreſſion upon the Organ, if it were 


not gather'd by the peculiar ſtructure of the 
external Ear ; much after the ſame manner as 
the Rays of Light, which would make no im- 


preſſion upon the Rerma, if they were not col- 


lected in the Chryſtalline. 


The figure of the Auricula or external part of 


the Ear, is concave towards its Orifice: And 


thoſe who are hard of Hearing, are oblig d to 


augment the Concavity with artificial Inſtru- 
ments, or with their Hands The ſubſtance of 
the Auricula is cartilaginous, and has a rebound; 
upon which account, it does not loſe the im- 
preſſion of the Sound, ſo ſoon as it would if it 
were Fleſhy. Tis compos'd of a Skin and a 
Cartilage, which after making ſome folds, or 


windings, terminates in a Cavity, that, from 
its Figure, is call d Concha. Some Anatomiſts 


ſay the external Ear has four Muſcles. But it 
has only two. The firſt is a ſmall row of fleſhy 
Fibres ty d to part of the Perricranium, which 


covers the Muſcle Crotaphites, and joins to the 


ſecond fold of the Cartilage. The ſecond is 


faſtend to the ap per and fore part ofthe 4p 72 Y 


miſto des, and terminates in the middle of the 
Concba. in Erutes theſe Muſcles are ſcituated o- 
therwiſe, for they make ſenlible motions. The 
Arterics of the Auricula ſpring from the ex- 
ternal Carotid ; the Velus open into the exter- 

nal 
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nal Jugular; and the Nerves are deriv'd from 
the hard Proceſs. 
The Vibrations of the Air, gather'd in the 
Conc ba, paſs ro the Brain , through a pallige, 
which at its entry is Cartilaginous. and after- 
wards bony. This Cartilage is divided, as 'twere, 
into five or ſix little parts. The paſſage i is lid 
within with a Membrane clad with ſmall hairs. 
| Behind that Membrane, we find little Glandules 
| of an oval Figure, each of which has an ex- 
| cretory Veſſel that pierces the Membrane, and 
5 throws into the Paſſage a yellow glutinous Li- 
I quor, which we call Ear-wax. 
I The Cartilaginous part of the Meatus is 
| joind to the Bony, by ſeveral reciprocal ri- 
lings , and by a Ligament deriv'd from the ex- 
tremity of the Concha; which is inſerted into 
the Temple Bone. Thus we ſee the External 
meatus auditorius is partly Cartlaginous , and 
partly Bony. The Bony part 1s of an Oval Fi- 
gure, and towards the end winds a little. Tis 
exactly ſhut by the inner Extremity of a ſmall, 
lender, dry, tranſparent, and bended Skin, 
which we call the Tympanum or Drum, and which 
ſeparates the external Organ from the Inter- 
| nal. Though it is bent and ſtiff, yer it does 
not make one plain ſurf:ce, for it is drawn in- 
| ward by the handle of the little Bone call d rhe 
Hammer. 
Behind this Membrane: there's another Cavi- 
ty, call d the Barrel of the Drum. Tis three or 


CCA on 


is IK four Lines deep, and five or ſix broad. It has 
s tuo paſlages, one of which goes to the Mouth, 
ce. 


and the other to the windings of the Proceſs 
Maſt:ides. This Cheſt is lin d on the inſide with 


a Membrane, that's deck d with Veins, Arteries, 
and Nerves. 
[- 


al _ i 


L _ call d Oval, 
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The firſt paſſage, or Aqueduf, which goes from 
this Cheſt to the Palate, is bony i in the begin- 
ning; but afterwards becomes partly Cartilagi- 


nous, and partly Membranous. 


Ir opens into 
the Mouth near the Ul. 


Its orifice in the 


Mouth riſes up a little in the form of a Half- 


Moon. By which contrivance, part of the 
Air that we ſwallow, is oblig'd to go into this 
paſſage, upon the ſame rules of Mechaniſm, that 
force the Blood of the Aorta to enter the Axil- 
laries. 


The ſecond Paſſige hes above the Chef. 
"Tis very wide and ſhort, and penetrates to the 


- windings of the Proceſs Maſtoides. Beſides theſe 
two Channels, the Cheſt preſents us with two 
holes, which we call Windows; and are ſeated 
in the Os Petroſun, oppoſite to the Membrane 

of the Drum. The upper Wmdow , which is 
is exactly ſnut by the foot of 
the Stapes Bone. The other, which is a lit- 
tle rounder, is ſhut by a fine thin Membrane, 
which is enchasd in a ſmall rift. 


After the deſcription of the Ch-f, we come 


to the four little Bones that it contains, The 
ge is calld Malleu or the Hammer. Its Head 
plac d in a Sinus at the upper part of the 

Cle In the fore and hinder part of its Head, 
we find two little Proceſſes, and a Cavity for 
its articulation with the Inc. The reſt of this 
Bone is calld the Hulle which grows a little 
broader towards the end, and has two Pro- 
ceſſes, the largeſt of which is glucd to the Drum ; 
and the other faces the Aquedutt, 

The Hammer has two Muſcles. The firſt is 
placd along the external part of the Wall of 
the Aqueduct, from whence it goes into the 
Barrel from below upwards, being e enclosd in 
a cleft of the Bone, where the skia of the 

Drum 


drun 


Tent 
The 
bon! 
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ſam 
und. 
and 
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drum is inchasd : And at laſt terminates in a 
Tendon. at the finall proceſs of the Hammer. 
The ſecond is faſtend to the extremity of the 
bony part of the Aqueduct. It reſts in a demi. 


canal, or half Gutter, hew d out of the Os petro- 


ſam ;, and advancing to the fenſftra oval:s, palles 
under a ſmall ledge caſt up by the Feneſftra ; 
and at laſt runs thro' the Cheſt, and terminates 


in the hinder part of the Mall xs. 


The ſecond Bone is call d acm, or the Anvil. 


We mult diſtinguiſh its Body from its two | 


Feet. The Body lies in the pit of the Barret. 
It has two Cavities, and one prominence, for 
joining with the two Proceſſes and Cavity of the 


Malleus, by a fort of a turning Joint. The 


ſhorteſt of its two Feet is ty d by a Liga- 
ment in a Cavity near the paſlage that leads to 
the Proceſs Maſtcides, The longer one runs 
perpend:ularly to the Srapes, to which it is 


The third Bone is calld Srapes, or the Stir- 
rup, alluding to its Figure, Its Baſis ſt.ats the 
oval feneſtra. In the inner part of this Bone, 
we find a little Gutter, in which a ſmall Mem- 


brane is glud, as twere; upon which account 


tis ſaid to reſemble a Frame. 


At the upper part of the Stapes „ theres a 
little Bone, convex on that ſide, and concave 
where it joins with the Foot of the Incus. 


"Tis call'd Os orbiculare : And is the leaſt of 
all theſe Bones ; none of which are coverd 
with a Perioſt um. he ” 
We obſerve a Muſcle, that riſes from the bot- 
tom of the Chef, and being enclos d in a bony 
Gutter, terminates at the head of the Stapes. 


In this part there are ſeveral very remarkable 
Nerves. The moſt noted of em all, is, the 


ſtring of the Dram, which is a branch of the 
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fifth pair, that paſſes hehind that Membrane. The 
Ancients took it for a Tendon of the Muſcles 
of the Malleus. 


Thus I have diſpatch" d the moſt conſiderable 


things in the Cavity. But the Impreſſion of 
the Air does not link there. It penetrates 


thro' the Hneſtra or holes of the Cheſt, to the 


windings call d the Labyrinth; which has three 


parts. The firſt is call'd Veſtibulum, becauſe it 


communicates with the other two. The ſe- 


cond conliſts of three bony and Semi-circular | 


Channels. The third is call'd Cochlea. 


The Veſtibulum is a Cavity of the Os petroſum, 
lying behind the oval Feneſtra, and lind with a 


Membrane clad with Veſlels. It has nine holes. 
Ihe firſt is the Feneſtra Ovalis, by which it 
- communicates with the Cheſt. Five of the reſt 


ſerve for Communication with the Semi-circular 


windings. By the ſeventh it correſponds with 
the upper ſtep of the Cochlea. The eighth and 
ninth give entrance to the Hearing Nerves. 

The three Semi- circular Channels ſurround 
the vault of the Veſtibulum. The firſt or upper Se- 
mi- circle opens into the Veſtibulum by its extre- 
mity at the top; and going round the Keſtibu- 
lam, opens in its middle part by a common 


hole into the end of the lower Semi-circular | 
which beyond that continues a little 


Channel; 
more of the Semi circle, and runs to the low- 
er part of the Veſtibulum, where theſe two 


Channels have a door of Communication. There 


is a middle Semi- circle between theſe two, 
which ſurrounds half of the middle part of the 


Veſtibulum, and has two holes , one at each 


end. 

To conclude the deſcription of the Laby- 
rinth, there remains only the Cochlea, to be de- 
ſcribꝰd. We are firſt to take notice of the 3 

roun 


Annular Protuberance. 
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round which we obſerve an oval fort of a 


Channel, that turns ſpiral ways. ?Tis divided 


in Wo by a Lamma or Plate fixed to it, and 
turnd as it is; upon Which account 'tis call'd 


Lamina ſpwal:s. The Channel being divided into 


two by the Plate, makes as 'twere, two ſteps 


of a double Stair-caſe. The upper ſtep com- 
municates with the Veſtibnlum, and the lower 


with the barrel of the Drum, be the round 
Feneſtra. Tis obſervable, that the Spal Plate 
is faſten d both to the Channel and to che 
Spindle, by a ſtroug Membrane. At the place 
of their union, there are little holes that give 


' paſſage to the ſtrings of the Nervi auditorii. In the 


Labyrmth we meet with a branch of the internal 


Carotides, and one of the Internal Jugulars, which 
paſs through the hole of the lower part of the 
Oe Perroſume They are diſtributed to the Spi- 


ral Plate, the Membrane that lines the Cavity 
of the demi-oval Channel, the lower ſtep, the 
Veſt itbulum, and the Semi- circular Channels. 

Ihe Nervus auditortus, or Hearing Nerve takes 
its riſe from the hinder and lateral part of the 
This Nerve is com- 
pos d of two Branches. The upper branch, 


by reaſon of its conſiſtency, is call d the ſefter 


Proceſs ;, and the under one is call'd, upon the 
compariſon, the hard Proceſs. Theſe two Proceſ- 
ſes paſs through a hole in the middle of the Os 
Petroſum, above the hole where the Blood-Vel- 
ſels paſs. The ſoft Proceſs is diſtributed into 
ſome branches; the moſt conſiderable of which 
goes to the Spindle of the Cochlea, and feems to 


loſe it ſelf there; though at the ſame time it 


furniſhes ſeveral little ſtrings that paſs through 


_ the little holes to the Lamina Spiralis. The 
other Branches run to the Veſtibulum. Some of 


dem enter at the doors of the Semi-circular 
Channels 
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Channels along with the Blood-Veſſels. The hard 
Proce/s goes to the external parts. 
This premis'd ; we come to the uſes of this 
structure. If we conſider the ſound with relation 


to the object from which it riſes, we'll only 
perceive that there are tome particular motions, 


which communicate themſelves to the Air. For 
tis very probable, that Sound is the impulſe of 


the ſubtile matter upon the groſs parts of the Air; 


ſince it has two principal qualities. The firſt is, 
that tis not perceivable to us, but in an indiffe- 
rent groſs Air: The ſecond is, that the motion 
| proceeds from a Body that has a rehounding 


Spring, and perhaps the groſs Air do's only con- 


tribute by its Elaſtick vertue. 
It is a very natural conſequence, from what has 
been ſaid; that the cauſe of the rehound and the 
ſound is much the ſame. For we know that the 
little Globes of Air may ſwell and unſwel hy vir- 


tue of reiterated impulſes: And that modificati- 


on of the Air is capable to make a ſound. If we 


conſider, that, when one Elaſt ick body ſtrikes upon 


another, their parts are mutually beat down; 


we muſt own that the ſubtle matter which was 


encloſed in them, paſſes into the pores af the 


neighbouring air, and ſqueezes the circumambient 
balls of air: And after chat, that ſubtil matter re- en- 
tring with the ſame force into the Pores of theßo- 


dy, from which it was expell'd, not only retrieves 
its firſt Bulk, but gives it a larger. And thus the 


Elaſtick Body continues in continual Vibrations, 


till the ſubtil matter obtains a free courſe, upon 


which it recovers its firſt Figure. But as the re- 


iterated Preſſure of the Elaſtick Rodies,expels the 
ſubtil matter by turns into the neighbouring Air; 


ſo the Air will be affected by the lame reiterated 


Impulſes. 


Purſuant 


. 
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Purſuant to this Hypotheſis, we may eaſily ex- 
plain, how Sounds are multiplied by the multi- 
plicity of reflections. For, when the Air prefies 
a ſolid Body, it always ſqueezes out the ſuhtil 
matter, winch runs into the circumambient Air 
and increaſes the ſwelling and impulſe ct the are- 
al Balls. This Hypothelis may be further recom- 
mended, by remarking the impoſſibility of the 


Vibrations aud Undulations of the Air. It will. 


likewiſe unfold to us, why the Inftrumears for 
hearing are all made of Elaſtick matter, and why 
they are made fo as to multiply che reflection of 


the Air: For all theie qualities ſerve to auzmeat - 


the Sonnd : And the E-Mu, x filter d in the 
Glandules of the outer paſſige, is very ſerviceable 
in moderat ing the violence of that impreſſion, eſ- 
pecially at night 1 8 


When the Sound arrives at the Membrane of 
the Drum, it ſhakes it more or leſs, according as 


it is more or leſs bent. The ſtretching or bend- 
ing of that Membrane, depends upon the Muſcles 


that pull the handle of the Mallenc. Thus, when 


we have a mind to hear a faint Sound, this Mem- 
brane ſtretches it ſelf; and then che weak im- 
preſſion of the Air will go further. When the 
Sound is very violent, this Membrane may un- 
bend a little, and then the impetuoſity of the im- 
preſſion is diminiſhd. 


The ſhaking of this Membrane is continued to 


the Malleus , the Incas, the Stapes, the Veſtibulum, 


the Semicircular Paſſages, and to the upper ſtep 


of the Cochlea. Tis very probable, that tis only 


the ſhaking of the different parts of the Semicir- 


cular paſſages that makes the diſtinction of Notes 

or Sounds. For inſtance, tis credible their broad 

part is only ſhak'd by a dull flat Sound, and their 

narrow part by a ſharp ſhrill note: Juſt as in 

blowing a Trumpet, upon a ſharp note the agita- 
P | 1 
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tion is in the narrow part of the Trumpet, and | 
upon a flat note molt of the ugitation is in the 
broad part. So that, the Nerves of the nar 
row part of theſe Paſſages will be mov'd by a 
| ſharp ſhrill ſound, and thoſe of the broad part 
by a grave dull Sound ; by which means the Soul + 
is able to diſtinguiſh them. Beſides, an additio- 
nal diſtinction may be ferch'd, from the different 
Vibrations that the Air makes in different Sounds. 


Sometimes the Sound penetratcs tho the Aque- 
duct into the Cheff, and Labyrinth : And for that 


65 reaſon, thoſe who are hard of hearing, hear beſt 


when their Mouth is open. 
Ihe manner in which the Sound aſſects us, will 
diſcover what {ide it comes from: but we have 
but a very imperfect knowledge of the diſtance of 
the Sonoron Body; for we can only judge of it by 
the ſtrength or weakneſs of the Impreſſion. 
To conclude, tis very probable that the La- 
mina Spiralis and the Cochlea, ſerve only to 
continue the ſhaking to the Acouſtick Nerves. 'Tis 
obſerv'd that the Larinx hasa correſpondence 
_ with the outer Ear; which perhaps procceds from 
this, that both of them receive Nerves from the 
Hard proceſs. 


TABLE XV. Taken from Mr. Du. Vernay. 


FIG. 1, Repreſenting the G 8 bene ; 
of the 1 auditorius, about three times lars - 
er than it is natural. 3 


a. The Glandules of ihe External pe Hage of the 
Ear. : 

b. The Excretory Pipes of hab Glands which open 
into the inner part of the Paſſage. 


FIG. 2. Repreſenting the Temple Bone leſſer than 
tis naturally. 42. The 
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a. The scale part of the Temple Bone, 

. The Proceſs that helps to form the Or jugale. 

c. The Cavity to which the Ligament of the 
Ear is faſtn'd 

4. The Entry of the Bony Paſſage. 

e. The Memhrane of the Drum, 

J The Preceſs Maſtoides. 

h. The Stylordes, 1 

1. A winding Cavity between the Bony Paſlage 

and the Scaly part which gives Paſſage to 

the External Muſcle of the Malleus. 

K. The Cavity that receives the  Condylns or 

Head of the low er Jaw. 


F IG. 3. Repreſenting the Temple Bone, after the 
culting og ef the Pars ſqramoſa, 


a, The Membrane of the Drum. 
6. The long Branch of the Malleus. 
e. The long Foot of the Anvil, appearing thro? . 
the Drum. 
J The Head of the Mallens. 
e. The Maſſy part of the Incus. 
f. Its ſhort Branch. 
g. The Bony Channel half waſted. 
H. The Apophylis Maſftordes. 
1. The Srylurdes. 
K. The External Muſe of the Malleus. 


Vs. | Repreſenting the little Bones near thrice 


as great as they are natur ally. 


4. The Maſſy part of the Anvil 
b. Its ſhort Fot. 


c. Its long Foot. 
d. The Handle of the Malleus or Hammer. 


e. The Stapes or Sti 
| ee 
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- FI G. 1. Reprefenting the Temple Bone without Fs 


Scaly part, m order to diſcover the Sur- 
face of tbe Os petroſum. 


1 The Bony Paſſage ſpoil d. 


5. The Prominence of the Os Petroſam that co- | . 


vers the Lamina ſpiralis. 
c. The Oval Window. 
7 The round Window. 
e. The Bony Channel, containing the Muſcle of | 
the Stirrup. „5 
F. The Channel that encloſes the hard part of 
the hearing Nerve. 
g. One half of the Bony Paſſage, running from 
the Ear to the Pallate of the Mouth.  _ 


F I G. 2, The Temple Bone a little larger than the 


natural prepar d ones are. 


4. The Arch of the Ve gibulum. 
5. The Oval Window. 
e. The round Window. 
d. The Spiral Plate ſtrip'd of the Spiral Gutter, 
1, The firſt Semicircular Channel. 
2. The middling Channel. 
3o The lower Channel. 


F I6, 3. The difribution of the Art. " to the thr . 1 
| Semicircular Channel, laid open. 


: 4. Its Entry into the Veſtibulum. 
6. Its Paflage thro the common Gate. 
c. The Branch that goes to the upper Channel. 


F I 6. FR The Veſtibulum and the Channels, lified 
up, to ſhew their Orifices, 


A. The Y 
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A. The lower part of the Veſtibulum, 
B. The upper Channel. Eo 
c. The lower Channel. 
d. The middle Channel. 
1, The Gate of the upper Channel 
2, The firſt Gate of the middle Channel, 
3. The Gate of the lower Channel, 
4. The other part of the middle Channel. 
5. The Common Gate to the upper and lower 
n 8 
6 and 7. Two Orifices that give Paſſage to the 
branches of the hard proceſs, 


F!G. 5. Repreſents the Spindle, larger than tis | 
naturally: in which we may obſerve the track of 43 
the Spiral plate, and ſome holes for giving Paſ- — 
ſage to the Twigs of the Nerves, 


CHAP. IX. 
Of Smelling. 


Frs not eaſily determin'd, whether the ſenſe 
of Smells in our Soul is occaſion'd by the 

real Efluvium's of Odorous Bodies, or by the Air 
modified by theſe Bodies. Tis true, all Senſe is 
immediately occaſion d by the ſhaking of the 
Nerves. But this ſhaking muſt be caus d either 
by real Effluvium's, or by a motion impreſs'd by 1 
the Object upon the Air, or ſome other ſubtile j 
matter. Tis not to be queſtiond, but that, in 5 
Taſting and Touching for inſtance, when the (| 
Object is not immediately apply d to the Organ, 1 
chere is a real detachment of Particles. Thus, q 
EI >, i q 
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the Fire occaſions a ſenſe of heat, by the Particles 
it ſends forth: And the Pounding of Aces in a 
Chamber occaſions a bitter taſte, by the ſubtil 


Effluvium's convey d to the Tongue by the Air. On 


the other hand, in ſecing and hearing, we cannot 
ſay that the Sonorous and Colcur'd Bodies, ſend 


forth any Particles to occaſion the Senſe of Colour 
or Sound. But we are perſwaded that theſe Ob- 
jects only change the modiſication of Light or Air. 


But the caſe of Smelling, is a point of more 


difficulty. For on one ſide, all Philoſophers, e- 
ven thoſe who have rejected the real Effluvium's 
in the caſe of Colours or Sounds, affirm that Smells 
depend upon the real Efflux of Corpuſculum's. To 
confirm their opinion, they alledge, that when a 


Body is of a volatil Nature and apt to diſſipate, it 


has moſt ſmell; and from thence conclude that 
the exhalation of the Particles is the cauſe of that 
Senſation. They plead further; that when an 


Odorous Subſtance is heated, ſtir d, or burnt, it 


has a ſtronger Smell, becauſe its parts get away 


more readily. 


But if it is true, as doubtleſs tis, that ther's no 


neceſſity of Efluvinm*s to make Colours: l do not be. 


lieve there's any occaſion for them upon the ſcore 
of Smelling. For, when a ſubtil Air ſtrikes a- 


gainſt any perfume, it receives an impreſſion from 


it; and by ſpurting up into the Noſtrils, ſhakes 
the ſmelling Nerves in a particular manner. And 
this ſhaking is at leaſt one of the occaſional cauſes 
of ſmelling. When this Body is very Volatile, it has 


more motion. and conſequently makes a greater 


impreſſion upon the Air. From which we may 
conclude, that the heating, or burning, or ſtirring 


the parts of the Odorous Body, infiames the agi- 
ration of the Nerves : For, the violent moving of 
the Circumambient Air, muſt necds make the 


Smell ſtronger, At laſt, the Body loſes the ſmell; 
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when the ſubtile Air by paſſing and repaſſing the 


Porcs of the Odorous Body, breaks its Particles, 


and renders them uncapable to modifie the 
Air as they did before. This Hypotheſis af- 


fords us an caſie reaſon, why ſome Eſſences will 
caſt ſo great a Smell, and at the ſame time loſe 


nothing of their Maſs or Weight. I doubt much 
if any other opinion would admit of fo caſie an ex- 


plication. 3 5 
From theſe Premiſes, we may conclude, that 


an Odorou Body muſt have two forts of parts; 


ſome ſubt ile and rapidly mov'd ; and ſome hook d 
and entangling. The laſt detain the Air ſome- 


time; which procures its Modification, and gives 


the other an opportunity of imparting to it all the 
neceſſary ſiviftneſs, In fine, theſe ſubtile parts 
would quickly ſlip out, if they were not fetrer'd 
by the hooked parts; and tis upon this account, 
that, in Diſtilling a thing that ſinclis, ue draw 


_ off a great deal of Sulphur, and a grear deal of 


Spirits. The Common Hypothetis 1cquires 
only Spirituous parts for producing, a Smell. 
And if the followers of it admit of Sul pherous 
parts, tis only owing to experience which oblt- 


ges them to it; for all the World owns that en- 


tangling parts are not qualified for diſſipation. 
The Hypotheſis I now advance ſeems to be very 


Plain, and agreeable to the operations of Nature. 
Not that I deny, that the Air cannot peel off ſome 


parts of the Oorous Body ; tis poſſible that the 


Effluviums of the parts, and the modifications of 


the Air, arc the joynt occaſional cauſes of ſmel- 
ling. os no „ 85 
laving ſpoke of Odorous Bodies, we come 


nov to treat of the Organ they work upon; 22. 
the Nofe. Tis divided into External and Inter- 


nal parts. Moſt of its Bones belong to the upper 
Jaiv. Now the upper Ja 15 compoſs d of eleven 
= 49 Done, 
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Bones five on each ſide, and one in the middle The 
firſt is that which together with the proceſs of the 
Temple Bone, makes the Os jagale, the moſt pro- 


miuent Bone in the Face. The ſecond is call'd 
Unguis. Tis a. little lender Bone, ſeated in the 


inner corner of the Eye, at the entry of the Lache 


ma! paſſage. The third i is flat and ſmooth, and 
j0V1Ns { with the oppoſite Bone on the other fide i in 

making the Bony part of the Noſe. The fourth is 

the gr careſt of all the Bones of the Face. It makes 


the greateſt part of the Arch of the Pallate, and re- 


ccives part of the Teeth in its bony Sockets, which 
are call d Alvcoli. It has a hole thro which a Brancl: 
of the Fifth pair paſſes, and goes to the Eye-Teeth 


or Inciſivi and the face; asalſo ſome Blood Veſ- 


ſels The fifth is the Bone of the Pallate, which 
has two holes, by which the Noſe communicates 
with the Mouth. This Communication promotes 
Reſpiration, eſpecially when the Mouth is ſnut. 
The Bone in the middle, which is call'd /omer, re- 
ſembles a ploughſhare, and divides the Noſe in 


two. 
This rough deſcription of the Bones of the 


upper Jaw, makes way for a diſtincter account 
ct the Bones of the Organ for ſmelling, 


The F:4z2 ids Bone is a bony Plate, perforated 


by ſeveral little holes. Towards the inner part 


of the Cranium, it has a rif ng call'd Criſta Galli, und 
another within the Noſtrils; about which we oh- 


ſerve the Offs ſprrigio'a or Spene Bonet, which 

are full of Cells like a Sponge; ? 2nd ronch on that 
idle which looks to the Noſe, lit ſmooth where 
they face the Orb:tz of the Eye; upon WHICH ac- 
"count they are cali d Offa plaua. Beides theie 


ones, we diſcover ſome bon Plates „ vw hict 
CUN parralle! to O guorher, along the jet 07 
tne Noſe, : An art (er Fe V. ich the inner Rielkt⸗ 
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teries, and Nerves. Theſe ſerve to enlarge the 
Organ, and to render it capable to detain the 
Particles of Air, and receive their impreſſi- 
on. 
We muſt not overlook the Sinus's Or cavities, the 
Membrane Pituitaria, the Arteries, the Veins, | 
and the Mammillary Proceſles. ; y 
The hony Cavities that empty themſelves 
into the Cavity of the Noſe, are plac'd in the 
_ Os Frontis, in the bottom of the upper Jaw, and 
in the Os Spbenoides. They contain the Mem- 
brane that we call Pituitaria, which is full of 
little Glandules, that filter the matter which 
| we blow from the Noſtrils. Tis true, the 
Sinus's of the Jaw and the Sphenoides bone, throw 
out but very little, when the Head ſtands per- 
pendicular to the Horizon. But in a ſtooping 
- Poſture, their Inclination makes 'em evacuate 
the matter ſtrain'd out by the little Glands. 
The Foramen Lacrymale furniſhes a Liquor that 
ſerves to dilute this glewy Subſtance. 
The Arteries ſpring from the Carotides, both 
external and internal. The Veins open into the 
Fugulars. The Principal Nerves, are, the Pro- 
celſus Mammillares, which proceed from the 
Corpora ſtriata. Their Fibres are accompany d 


* with the Dura Mater; and having pals'd thro' 


the holes of the Erhmoides Bone, terminate in 
de inner Membrane of the Noſe. Several 
F loderns alledge, that the Proceſſas Mamillares 
onvey ſome matter from the Ventricles of the 
| $::44n0 to the Noſtrils: Going upon the notion of 
tncir being hollow. Dr. }Vills has an Obſervation 
that backs this Conjecture. He tells us, that a 
Fo who was often troubled with the Head- 

h, and voided a yellow Liquor at the No- 
5 every Gay; was at laſt ſeizd with Con- 
tulüone ad dy d Aab And when her 
| Brain 
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Brain was diſſected, they found the Ventricles 
full of ſuch a Liquor as ſhe us'd to void at the 


Noſe. But after all, Anatomy knows no paſ- 
ſage from the Ventricles to the Proceſſus; nor 
yet any way by which the Proceſſes ſhould di- 
ſtil this Humour into the Noſtrils. 
Having premisd the deſcription of this Stru- 
cture; we may eaſily conceive, that the parti- 
cles of the Air, having receivd an Impreſſion 
from odvrows Bodies, will ſhake the Nerves: And 
that this ſhaking motion being continued to the 


Brain, will engage the Soul's attention to the 
motion in the Noſe. This is what we pro- 


perly call Smell; and according as this impulſe 
is ſtronger or fainter, the Smell will be cither 


agreeable or annoying, ſtrong or weak, Cc. 


Purſuant to the Laws that God has eſtabliſhd | 
upon the union of the Soul and Body. 
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Sn 
Of Touching and 7. af ing. 


FaAving treated of the Senſationss in which 


the Organ is diſtant from the Object: We 


come now to examine thoſe in which the Ob— 
ject acts immediately upon the Organ, namely, 
Touchmg and Taſting. One might alledge, that 
_ theſe two Senſes might be excited by a diſtant 


Object, ſince Fire heats at a diſtance. and the 


beating of Ales occaſions a bitter taſte in the 
Mouth. But it may be juſtly replid, that this 


is brought about by the Effluviums of the Ob— 
jects, and that the Particles are app ied to the 


ſurface of the Organ. It may be objc&ed fill, 
that ſince the Senſe of Smelling docs not ab- 


ſolutely 


— 
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ſolutely require the emiſſion of particles, touch- 


ing and taſting may likewiſe do without it. 


But methinks that difficulty is eaſily reſolv'd, 


ſince the diſſipation of Particles in the Fire is ve- 
ry ſenſible, and the ſubtil Powder of the lues 
is vilible in the Air. 


The Taſte that enſues upon the application 


of an Object to the Tongue, is only owing 
to the Impreſſion of its Particles. The ſame 
may be faid of Touching. But as for Sceing, 
_ Hearing, and Smelling , they require interven- 
ing Bodies to make the Impreſſion bear · 


Taſting Sa finer way of Touching. For the 


Tongue can perceive any thing that the Skin 


can; but the Skin cannot perceive all that the 
Tongue teaches us to diſtinguiſh. But after all, 


the ſtrukure of the one is much like that of the 
other; inſomuch that ſome have ſaid, that theſe 
two Senſes differ only gradually. | 


To know the ſtructure of the Skin: We 
muſt conſider, 1. That tis compos'd of a Plan 


of Tendonous and Nervous Fibres 2. That 
ſeveral ſmall ſtrings of Nerves riſe above this 


Membrane, 'and form little Pyramids, which 
are call d Papille Nervoſe. 3. Thele little E- 
minencies adhere to the Cavities of another 


Membrane, which being perforated, gives paſ- 


ſage to theſe little tufts, aud 18 call d the Reti- 
cular Membrane. Laſtly , The Extremity of 
theſe Papillæ is cover'd with a Curricula or up- 


per Skin, chat is very much bent; under which 
we find an oily Humour that keeps the Papille 
wonderfully ſupple ; and according to its dif- 
ferent Tincturcs, varies the colour of the Cr- 


ticula. For, when we waih the Cuticula of a 


Negro, we find it as trauſparent as our Owl... 


In the ſurface of the Skin, we obſerve fevern 


{ines ſomewhat decp, which by mutual inter- 
ſections 


| 
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ſections make irregular Squares: And in theſe. 
Interſections we deſcry with a Microſcope a Pore 


and a Hair. 8 ” 
The Skin has Veins. Arteries, Nerves, and 
Lymphatick Veſſels; and 'tis probable the Ca- 


ticula has ſome, for Swammerdam ſays, he Sy- 


ring d the Blood-Veſſels in the Cuticula of a 


Ext. Tis true this Experiment cannot be 
try'd upon an adult Body; for the cold Air 
by gradual Contractions,B renders em too ſtraight. 
Under the Skin, there are Glands of an o- 


val Figure; each of which produces an excre- 


tory Pipe that 2 the Skin, and termi- 
nates in its ſurface. The filtration of Sweat, 


and the tranſpiration of the Body, depend up- 
on theſe Glands. This inſenſible tranſpiration, 


which is made not only by the Glands, but like- 


wiſe by the Pores of the Skin, is ſo plentiful, 


that, according to Senforiuss computation , 


it evacuates more in one day, than all the o- 
ther Paſſages do in fifteen; that is to ſay, that 


the inſeaſible Paſlages evacuate fifteen times more 


than the ſenſible Paſſages. I do not know whe- 


ther his Calculation is juſt or not: But this lm 


ſure of, that the ſuppreſſion of inſenſible tran- 


ſpiration occaſions fifteen times more Diſeaſes, 


than the ſuppreſſion of all the other Evacuati- 
ons in the Body. | 5 

Sometimes Sweat has a tincture of Venom. 
For, Sweating gives eaſe in the Gout, and theſe 


Pains cannot but proceed from very ſharp Salts. 


It cures the Plague; and the ſuppreſſion of the 


inſenſible Tranſpiration occaſions putrid and 


malignant Fevers Now theſe effects would never 
enſue, if Swen did not contain ſome corroſive 

parts. 1 
Purſuant to the foregoing account of the 
&rixture of the Sin: we may calily conceive, 
| | Lat 
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that, when the ſurface of any Body is apply'd 
to it, it excites a particular motion, eſpecial- 
ly in the little Papullz. This motion is conti- 
nued to the Nerves, and the Brain; by which 
means the Soul receives advice of what paſles 
in that Organ: And has a ſenſe of ſomething 
that's hard or ſoft, hot or cold; according to 
the agitation of the Papil/e, and after them the 
Nerves. - Fr rr EE 
lt may be asK'd,, what theſe Papille ſerve for; 
and why the Nerves are not immediately at- 
teceg?--- el 
I anſwer, that external Bodies never operate 


immediately upon the Nerves. There's always 


ſon:e medium or other. In the Senſe of Touch- 
ing, a Medium is neccſlary ; not to gather or 
augment the impreſſions, as in Seeing and Hear- 
ing; but to check em and break their ſhock, 
leſt the Object by its immediate touch ſhould. 
create Pain. *Tis eaſily made out, that theſe 
little Eminencies are the principal Organs of 
Touching, if we conſider that the parts of the 
Skin which have moſt of 'em, are the moſt 
ſenſible; and that ſuch parts as have loſt the 
Skin, together with theſe Eminences, have no 
icaſe of Tickling or Touching , but only of 
Pain. Co „ 

To know how we diſtingwſh the hardneſs 
and ſoftneſs of Bodies, we muſt firſt enquire 
into the nature of hardneſs and ſoftneſs. I take 
a bard Body to be a Compound, whole parts are 
in repoſe, and not eaſily put in motion, or ſe- 
parated by touching. By a ſofs Body, I un- 


= derſtand a ſubſtance of moveable parts which 
ſcarce reſiſt the touch. Now, a hard Body 


will diſcover its hardneſs to us, by preſling the 
little Nervous Nipples ; whereas a ſoft Body 
having little or no action for want of con- 

ſiſtency, 
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ſiſtency, will be fo far from preſſing them, that 


its parts will fly aſide to five way to cm. So 
that the motions of the Nerves which occaſion 
ſuch different thoughts, as what we call Hard- 
nes and ſoftneſs, muſt needs be very different. 


Heat is a Senſe occaſiond by the ſhaking of 
the Nerves of the ſurface of the Skin; which 


ſhaking proceeds from a motion of Particles pro- 
_ portion'd to the thickneſs of the Fibres of the 
Skin. On the other hand, Cc/4 is occation'd by 
_ diſproportionate Particles. 

To this deſcription of the Skin, twill not 
be improper to ſubjoin a ſhort view of Huis. 
When we examine a Hair with a Microſcope. 
we find it tranſparent and hollow. It has knots 
or joints like a Reed; and its poſſible its nou- 
riſhment comes by theſe. Its Colour is diverſifi'd 


by the various Tinctures of the Liquors that 


circulate in it. Before it comes out of the 
Skin, 'tis gather'd, as twere, into a little ball, 


tle. 

In old Perſons, the Hair becomes white ; by 
reaſon that when there comes but little moiſture, 
the Fibres are more compact, and conſequent- 
ly capable to repulle all the Light that falls 
upon them. And tis by reaſon of the inter- 
ruption of this Juice, that the Hair grows white 
in ſuch places of the Head as have a Scar upon 
Having explain d the Senſe of Taching, we 
are now arriv'd at that of Taſting. Its Organ 
is compos'd of the Membranes of the Tongue, 


The firſt is a tendonous Membrane, with 


little Papille upon it; which like thoſe of the 
Skin, are lodged in the Cavities of a Reticular 
Body. There are three ſorts of theſe Papillæ 
Some are like the horns of Snails; 4. e. Their 


Extremity 


and afterwards winds oft it by little and lit- 
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Extremity is a little thicker and rounder than 
that part which is faſten'd to the tendonous 
Membrane. Thoſe of this form are chiefly 
found on the fides and the tip of the Tongue, 
The ſecond ſort are interlac'd among the reſt, 
and terminate in little Filaments. The third 
fort are of a conical or prramidal Figure. 
They are faſtend to the tendonous Membrane, 
and terminate on the ſurface of the Tongue, 
as the others do. The Reficulur Membrare 
which gives paſſage to the  Papillary Bodies, 
is black on the lide of the tendonous Membrane, 
and white where it faces the outer Mem— 
brane. ; 
| In Qua drupeds , we obferve little CONesS, as 
hard as Horn, fxd in the Rericular Membrane. 
If you pull 'em our, they leave a Cavity. They 
are cover d with the outer Membrane, which 
gives each of them a Sheath. *Tis in theſe lit- 
_ tle horns that the Papillaæ of the ſecond form 
terminate. Men have none of thoſe hard ris 
ſings, for all their Papilæ terminate in the out- 
er Membrane, in which they make ſeveral little 
riſings. BY 
Theſe little horn Pyramids, which we find 
i ſome Auimals, may ſerve to erind their 
Food. To conclude, the outer Membrane of 
the Tongue rciembles what we call the Car:- 
calz in the Skin. _ 
Since the Tongue cauſes different Senti- 
ments in the Soul, tis probable, that theſe di:- 
ferent ſorts of Papull: ſerve to make us ſenſible 
of the different qualities of the Body that it 
touches. The diſtinction of Taſtes depends up- 
on thoſe which reſemble the Horns of Snails. 
The ſenſe of Pain is regulated by thoſe which 
reſemble Filameats. And in fine, the ſenſe of 
touching is occaſion d by thoſe of a Conical 
2 Figure: 
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Figure: For theſe come neareſt to the nature 
of the Papillę of the Skin. The ſecond ſort 
are only twigs of Nerves, which uſually pro- 
duce a dolorovs Senſe; and doubtleſs the Ani- 
mals which feed upon Hay, and rough Food, 
would have that ſenſe of Pain, if their little 
Papillæ of this form were not guarded with 
little Horns. To conclude, the firſt ſort ſerve for 
taſting; for, as the Organ of that Senſe ſhould _ 
be very ſenſible, ſo theſe Papillary Bodies are 
thick at the end, and very thin at the inſer- 
tion. Now this contrivance promotes the ga- 
thering of the Impreſſions, and their communi- 
cation to the Nerves. For, tis maniteſt, that the 
Salts of the Aliment being diflolv'd in the Sa- 
lea, muſt grate upon the little Papzl/c in a par- 
| — manner, which occaſions ſuch and ſuch a 


TABLE XVIL 


FIG. 1. Shews the Fibres pointed to the tip "i 
the Tongue, 3 
FIG. 2. Shews the ſame furtber in. 
FIG. 3, 4, and 5, are ſlices of the other parts 
| of the Tongue; ſhewing bow the Fibres are 
rang d, when they approach to the Baſe. 
FIG. 6, 7, and 8, Repreſent the Organ of Taſte, 
and the different ſorts of Nervous Papillæ, 
. ariſing from the Tendonows Membrane, and 
paſſing through the Reticular Body. 
| FIG, 8. Repreſents ſome Branches of the Nerve: 
that terminate in the Papillæ. - 
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CHAP. xl. 
Of Hunger and Thirſt. 


Unger and Thirſt are Senſations of the Soul, 
| quite different from thoſe we mention d but 
now. For, Seeing, Hearing, Smelling, Taſt- 
ing, and Touching, are excited by the Preſence 
of Objects. Whereas Hunger and Thirſt ſeem 
to owe their Original to the abſence of Meat 
and Drink. Beſides, the Objects that determine 
the Nerves and Brain to the former Senſes, 
are external Bodies; for inſtance , Light by 
affecting the Fibres of the Optick Nerve, oc- 
caſions a ſenſe of Colours, or of Splendor, ac- 
cording as it is direct, or reflexive; and the 
various agitation of the Air occaſions a ſenſe 
of Sounds by ſtriking the Nerves of the Ears. 
But the immediate cauſe of Hunger and Thirſt, 
or that which twitches the Nerves of the Sto- 
mach, can only be lodg'd within our ſelves. 
And upon this ſcore, the knowledge of theſe 
two Senſes muſt be more difficult. 

In treating of the original of the Chyle, 1 
told you, that the ſalivary and ſtomachick Jui- 
ces being ſtirr'd up and down in the Sto- 
mack, twitch the Nerves of the inner Membrane, 
when the aliment is deficient in the Stomach :_ 
And that occaſions a ſeuſe of Hunger. 

Upon this Principle, we may eaſily reſolve 
ſeveral Phenomena. The firſt ſhall be this. When 
one endures Hunger for ſome time, it decays. 

This may be explaind ſeveral ways. 1, Our 

Soul is more attentive to a new impreſſion, and 
= accordingly 
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accordingly the firſt attack of Hunger is moſt 


ſenſible. 2. When one has faſted long, he becomes 
weak ; and in that ſtate the Soul is leſs mind- 
ful of what paſſes in the Stomach. Nay, in that 
condition, we are in a manner inſenſible of 


that, which would make vs very uneaſie at 
another time. 3. The Stomachick juice, by 
| fretting the Fibres of the Stomach, makes the 


fleſhy Fibres contract; upon which the Cavity 


is ſtraiten'd, and the Ferment expell'd into 


the Inteſtines. 


The ſecond queſtion that ſeems to merit an 


Anſwer, is this. Why does Drinking take away 


Hunger; and of all forts of Drinks, why does 
ſtrong Wine ſeem to fink the Appetite moſt ? 


As to the firſt part of the Queſtion ; drink diſ- 
es the Stomachick juice, and conſequently 


its parts cannot act ſo forcibly upon the Fi- 


bres of the Stomack: Beſides, drinking makes 
that Juice paſs ſooner to the Inteſtines 


But Wine has an advantage beyond other 
forts of Drink; for it does not only ſtifle hun- 


ger for the preſent, but leſſens the Appetite 
for the time to come. Tis probable this pro- 
ceeds from the numerouſneſs of its nouriſhing 
parts; for after drinking it, we find our ſelves 


ſtronger. Beſides it has a particular influence } 


in rendring the Stomachick Ferment more ſub- 
til, which makes itrub with leſs force againſt 
the parts of the Stomach. 

The third Queſtion may be put thus. Why do 
we eat moſt in Winter, and in cold Countries. 
This Queſtion is eaſily reſolvd, by ſuppoling 


that the cold Air has a greater quantity of Ni- 


trous parts, which mixing with the Blood and 
Stomachick Juice, render their parts more maſly 

and keen, and conſequently more capable to 
gall the Membranes of the Stomach with more 
rce, — 
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Under the Head of the forming of the Chyle , 


I told you likewiſe, that Thirſt is occaſion'd by 
the jogging of the Nerves of the Stomach. 
This jogging motion is caus d by the combina- 


tion of the Salts of the Salivary Juice, which 


makes the Fibres of the Nerves and Membranes 
to be leſs ſupple. Beſides, theſe Salts make a flight 


coagulation of the Liquors contain'd in the little 
Glandules of the inner Membrane of the Sto- 
mach and Gullet : Which occaſions a ſmall 


obſtruction, and renders the parts leſs pli= 


able. 


The firſt Queſtion that occurs upon this head, 


is this. Why does not ſimpe Water quench thirſt, 


as well as when 'tis mixd with fowre Liquors. 


For anſwer, I told you that Thirſt conſiſts 
particularly in an obſtruction of the Glands of 


the inner Membrane, occafion'd by the leſler 


diſtance of the Salts in the Salivary and Sto- 
machick Juice. Tis true, Water may ſe— 
parate and dilate the Salts of the Stomach; but 
its parts are not penetrating enough to inſi- 


nuate themſelves into the pores of the little 


Glands that are ſtopp'd. But when they're arm'd 
with ſome acid Salts, they caſily compaſs that 
end. Bciides, the Bile, which is one of the prin- 
pal cauſes of Thirſt, when it mixes with 


the Salivary Juice, is extreamly mortifi'd by all 


Acids. 


This makes way for the reſolutiou of another 


quef son, viz. Why eating a little when one 
drinks quenches thirſt better than drink alone? 
For, when one only drinks, the Water or Wine 
Which run preſently to the Stomach, do not 


ſtop at the little Glandules of the Guller, and 


ſo cannot remove their Obſtructions. Whereas, 


when we eat, the Aliment being like a Spunge 
that receives the parts of the Air or Wine in- 
3 „ 


— 
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to its Pores, makes them inſinuate themſelves 
more eaſily into the Pores of the Glands. Be- 
ſides all theſe good eſſects, the aliment ſqueezes 


the Glands it paſles ; and by vertue of the 


preſſure, contributes not a little o the removal 
of the Obſtructions. 

For the ſame reaſon, warm Water quenches 
thirſt more than cold Water, as being more pe- 
netrating N 
Thirſt prevails more in 2 than in Win. 
ter; by reaſon that the Sweating and conſump». 
tion of moiſture, which 1s then greateſt, ſuffer- 


the Salts of the Blood and Stomachick Juice tc: 


draw nearer one another; by which mean. 


' Thirſt is occaſion d. 


From theſe Premiſes, tis plain, that almoſt 


: every thing that occaſions Thirſt, is likewiſt 
capable, either te ſurcharge the Stomachici. 


Juice with Salts, or to cauſe ſlight obſtructions iu 
the Glands of the Guller. Of this nature are 


Victuals ſtuft with Salt or Pepper. 


On the other hand , the aliment that has 
finer and more pointed Salts, which by conſe- 
quence are capable to occaſion a greater Flux 
of the Stomachick Juice, do createan Appetite, 
by removing the flight Obſtructions. Such are 


_ Vinegar, Verjuice, c. N 


C H AP. XII. 
| Of the Senſe of Love, ” 


Y the Senſe of | Love, 1 underſtand a deſire 
of poſſeſſing the beloved object. Tis true, 


this meaning would reach to all the Paſſions. 


But I ſpeak particularly of the tickling N 
at 
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that attends the emiſſion of Seed. I told you 
that the Seed is thrown out, when the conrainiug 


parts are diſtended and ſwell'd with Blo-d and 
Spirits. This diſtention renders the Parcs much 


more ſenſible ; by reaſon that the motions 


are communicated more ealily, than when they 


are ſoft : And theſe motions of the Membra- 
nous and Nervous Parts, are the occaſional cauſes 
of the tickling and the pleaſure. 

Theſe motions in the Membranous parts are 


occaſion d by rubbing the walls of the Mem- 


branes of the containing Veſlels: And this 
Friction depends upon the apitation of the parts 
of the Seed. So that the more volatile parts 
there are in the blood, which are qualifi'd to 


wind themſelves into the Seminary Veſſels, the 
more apt is one to love. But if there's nothing 


elſe but volatile parts, the Pleaſure muſt be 0 5 
much the leſs; ſince the motions of the vola- 
tile parts are not capable to make ſo ſtrong 
an impreſſion, as the motions that are made by 


groſler parts. Chaff burns caſier than Wood, 
but it has not near ſo much heat. 


Whatever enables the Seed to make a ſtrong- 
er and more conſiderable Friction, muſt likewiſe 
encreaſe the Pleaſure and tickling. Beſides the 
internal Pleaſure occaſion d by the collifion of 
the parts of the Secd with the Membranous parts 


of the Veſiels that contain it; there's yet ano- 


ther tickling Pleaſure ariſing from the rubbing 
of the membrane of the G'ans againſt the inner 
Membrane of the Vagina. This Friction deter- 
r incs the Blood and Spirits, to repair more plen- 
titully to the Parts of ether Sex, upon which 
thoſe Parts being Spongy, ſwell and grow tiff, 
ſo that the Vagina K ſtraighter, and the 
Yard larger, and by conſequence the Friction 
is the greater : Beſides that this inflammation 


„ ſqueezes 
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ſqueezes the ſeminary Veſſels ; inſomuch that 


the Seed being preſs d, and at the ſame time 


entitl'd to a great rebound, muſt needs make 
a greater impreſſion upon the Membranous parts, J 
than if it had been eaſie in its Veſſels. 


By this ſuppoſition, 'tis eaſie to reſolve, why 


ſeveral Animals do not purſue this Paſſion but 
in the Spring: For, *tis certain, that at that 


time the fermentation of the Seed is inflam'd, 


as well as that of all other Liquors ; upon 
which, it muſt needs ſhake and joſtle againſt the FF 
Membranous parts more than uſually. 


By the ſame Hypotheſis, we may likewiſe 
explain, how the Imagination puts the Seed in the 
ſame motion when one's aſleep ; and occa- 


ſions a pleaſure and tickling, like that we have 
when awake and engag'd in the Action- 


For, theſe Imaginations move the Blood and 
Spirits ; upon which they wind themſelves into 
the Veſſels of the Seed, and rarifie it; inſomuch 
that it riſes and joſtles againſt the Membranous 


parts of its Veſlels, and ſo occaſions a Cenſe 
of Pleaſure. : 


Upon the ſame Foot , is the explication of 


this Fhanemencn ;, that Salt, Artichoaks, hard 
Fegs. &c. inflame Letchery; for Salt commu- 
nicates to the Seed irritating parts, ſuch as 
are capable to make a ſtronger Friction, and 
give more life to the Pleaſure. As for Artichoaks, 
hard Eggs, and all other ſort of Food that by 

vertue of a Fermentation put the parts of the 

Seed ina Commotion, or by vertre of their win- 


dy parts increaſe their elaſtick Vertre, ſuch as 


| Peaſe, &c. They are likewiſe capable to raiſe the 
Friction . Sh MM | 
Ihe fatigve and action that turn the Imagina- 


tion from ſuch thoughts as might raiſe a Fer- 
nientation in the Secd ; and by diſſipating the 
Spirits, 


wad „ 4 aw. 
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Spirits, exhauſt the matter *tis made of; do ne- 
vertheleſs convey ſome ſubtil parts to the Semi- 


nary Veſſels, by putting the blood in motion, 
_ ſo make the Seed rub againſt the Veſſels, 
Oe. | | ON 1 


Sometimes faſting and a ſevere Life, by agi. 
tating the Blood, produce the tickling and plea- 


ſure when one's aſleep, that enſucs upon the 


fermentations of the Seed. 


K —— 


C HAP. XIII. 
i Of the motions of the Members. TC 


IN tracing the iſtructure of the parts, I have 


often explain'd their actions; and therefore 
ſhall ſpeak only, en paſſant, of ſuch motions as 


are already treated of. We muſt call ro mind 


whac I told you in general of the motion of 
the Muſcles, and the diſtinction I made of ſuch 
motions as depend abſolutely upon our Will, 
and ſuch as depend only in part, and ſuch as 
do not depend upon it at all. But in regard I 


touchꝰd but lightly upon that diſtinction, I reck- 


on it will not be improper to reſume the Diſ- 
JJV Ls | 

Nothing can be mov'd, without an impulſe 
from another Body that is in motion. So that the 
parts of our Body cannot move, if there is 
not ſomething to move em: And that Which 
puſhes 'em on to motion, is either one or ſe- 
veral Bodies. Now the Motions that feem to 
have ſome depend2nce upon our Will and Sen- 
{cs , cannot be produced by themſelves. Theres 
a neceſſity therefore of ſome Body without us 


24 10 


to put us in motion, whether the Soul inter- 
, 4 & Jn 


The continual motions that have no depen- 
dance upon the Will, muſt be produc'd by an 
action of external Bodies, but withal, ſuch an 


action as does not affect the Soul by its exceſ- 


ſive frequency; for theſe motions admit of no 
change, and without an alteration the Soul is 
not ſenſible. Tis true, tis ſomewhat hard to 


imagine ſuch a Machine, as will produce ſuch 
admirable motions as thoſe of our Body, by be- 
ing exposd to the uniform motion of ſome Li- 
quid. But if any Man knew all the Springs, 
and the nature of the Liquid that ſurrounds 


us; he would quickly diſcover the connexion 
between the motions of external Bodies, and 
| thoſe within our Body. This we muſt endea- 
vour to examine; and upon that principle we 


| ſhall explain our motions, as if the Soul were 


not concern'd in em; in order to have a 


clear view of what the Body contributes to- 
wards each motion. - 
We muſt conſider that the Body is a Ma- 


chine conſiſting of many Members. Some bones | 
ſerve for ſupporters, and others for raiſers. The 


Muſcles are the Ropes, and the external Bodies 
the movers. —_ 5 5 

But to enter · into the detail of theſe motions : 
We ſhall explain the motions of every particu- 


lar Organ; beginning with thoſe which have 


little or no dependance upon our Will. 


CHAP. 
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CHAP. XIV. 


of the Motions that 1. as djolat are 
; dance upon the 4 ul. 


Hen a motion is ml: the mover 
muſt move without intermiſſion : : And 


foraſmuch as the motion is independent of the 
Will, the mover muſt differ in ſome things 
from ſuch movers as determine the Soul to what 
it wills. 
„ ſuppoſe then a ſubtil matter, that can- 
not enter ſome Pipes without receiving an im- 
_ preſſion from ſome external Objects, but flows in- 
to others by vertue of the ſole motion of the 


Air or ætherial matter. The caſe being put 


thus, *rwill follow, that the external Objects 
which cannot puſh this matter into ſome Pipes, 


without exciting ſome ſorts of Will in the Soul; 


will make a motion that may ſeem to depend 
npon our Will, but at the ſame time depends 
really and only upon the action of the exter- 
nal bodies: And the other motion which we 


call abſolutely unvoluntary, will only be pro- 
duc'd by the ſubtil matter that runs into ſome 


Pipes, according as tis determin'd by its own 
parts. 


The Pipes or Paſſages that miniſter to un- 
voluntary Motions, muſt be more open than 
the others: And accordingly we find, all the 


Nerves that come from the Cerebe/lurm, and ſerve 
ſuch parts as are the Inſtruments of involunta- 
ry motion, have larger Oriſices than others, 


Such are thoſe of the Heart, the Lungs, and 


The lgteitiies. | Beſidcs, 
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Beiides, we may conceive, that ſince theſe parts 


have only one fort of motion, namely, Contradi:. 


on; and ſince their dilatation is only owing to 
the Blood, the Air, and the Excrements , over 
which the Soul has but little ſway: Their motions 


mult therefore be either involuntary, or at leaſt 
partly voluntary, partly involuntary. Here we 


might reſume all that was faid of the motion 


of theſe Parts. But there are ſome other 


mix'd motions that want to be explain'd ; ſuch 


zs that of Reſpiration, and particularly the mo- 


tion of the Diaphragm. = 


* 


When any part is entitled to ſuch motions, 
as we can retard for ſome time, but in time 
are oblig'd to put in execution; we call em 


mix d Mitions , 1. e. partly voluntary, and part- 
ly involuntary. Of this form is Reſpiration , 
which we can ſtop for ſome time, but at laſt 
are oblig d to give way. The reaſon of which 


is this. Involuntary motions depend upon the 


| Nerves of the Cerebellum, and voluntary moti- 
ons upon thoſe of the Brain: So that a mix d mo- 


tion brings both from the Brain and the Cerebel- 
lum. Now the Nerves of the Cerebellum cannot 


compaſs this motion by themſelves: So that 
when thoſe of the Brain do not aſſiſt em, the 
motion is interrupted. But for as much as thoſe 
of the Cerebellum gather more force, and be- 
come more bent, while thoſe of the Brain are 


not in action, the former will in time acquire 


ſtrength enough to compleat the motion by 
themſelves. And tis for that reaſon, that we 
cannot always keep in our Breath. 5 
| To go on. When by a long habit the pores 
of the Nerves of the Brain, are very open; 


there's no occaſion for a freſh impulſe of exter- 


nal Bodies to put em in action. $9 that, 
we breathe without perceiving it, and conſe- 
quently 
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quently without willing it, as when we ſleep. 
But when there happens a new determination 


from external Bodies, contrary to the acti- 
on of the Nerves, whether by driving the Spi- 
rits into other Channels, or any other way; in 
that caſe, we find a particular Senſe in our 
Soul, by vertue of which, we do not breathe 
for ſome time, till the Spirits that flow inceſ- _ 
ſantly from the Nerves of the Cerebellum, aug- 
ment their number and force, and ſo be able 


to move or contract the Reſpiration Muſcles, 


without the aſſiſtance of the — in the 
Nerves of the Brain. 
Tis manifeſt therefore, that, notw ichſtanding 
that the Spirits of the Nerves of the Brain, 

which repair to the Reſpiration Muſcles, may | 
continue their courſe without our perception, 
that is to ſay, without a new determination 


from the external bodies; yet we can — 
em when we will; though only for a limit 
time. 

In the next place, we'll conſider the motion 


of the Breaſt. 


A juſt diſcovery of the motions of any Ma- 
chine cannot be compaſs d, without examining 


all its parts. We ſee the breaſt riſes and falls. 


To know how that comes to paſs, we muſt look 
upon every Rib, as being a Demi-Arch,one extre- 


mity of which is articulated to the Vertebra,and 
the other to the Sternum. 


In Man, we find twelve Ribs on each ſide, 


five true or long Ribs, articulated immediately 
with the Sternum M and five baſtard or ſhort 


Ribs, join d to the Sternum, by ſome Cartilages. 


Tn rhcir lower fide, there's a Furrow , along 
which there runs a Vein, an Artery, and a 


Nerve. In the Extremity that joins to the 


} cricbr: „ we obſerve a Head and an Apophyſis, 


which 


250 Tauvry: ANATOMY. 
which join by a ſort of Synarthroſi to the bo- 
dy of the Vertebra, and its tranſverſe Aporbyſis. 


All theſe bones lie naturally one above another, 


pointing from above downwards. So that when 
any force raiſes them, the breaſt is dia- 


ted; and when they are lowerd, the Cavity 


of the Breaſt is contracted. Tis to be obſerv d, 


that the articulation of the upper Ribs is 
much flronger, and leſs moveable A than thoſe = 


of the lower. 
The Sternum, or Breal - hone is very light. be- 


ing compos'd of ſeveral Cells, coverd with a 
| bony Plate within and without. In Children 
it conſiſts of ſeven or eight bones; but in 


adult Perſons only of three. The firſt is that 
Which receives the Protuberances of the Clavi- 
cules. The ſecond has five or fix Sinus's or 


Cavities, that receive the Cartilages of the 


Ribs. The third terminates in the Cartilago 


Enfiformis, Which is join d to it. Tis eaſily con- 


ceiv'd, that, when the Arches of the Ribs are 
rais d, and the Cavity of the Breaſt enlarg d, 


the external Air will be preſs'd and driven in- 
to the Mouth, and from thence to the Lungs; 


which being thus blown up, fill up the en- 
largd Cavity of the Breaſt. And when theſe 


Arches are pull'd down again, the Cavity will 


be contracted, and the Air expell'd. 
When, I fay, that the External Air will be 


ſqueez d, and driven into the Mouth, and fo on 
to the Lungs; I go upon this ſuppoſition, that 1 


there's no ſpace to which the Air can retire 


with leſs force, than to the Lungs. When I 
ſay leſs force, I ſuppoſe, that there may be little 


vacancies in the Air, which are not ſo eaſily 


filld as the Lungs, by reaſon of their ſmall- 


neſs- 


In 
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In order to the elevation of each Rib, the 
Muſcles being ty d to a fix d point 5 "muſt 


pull it up. 
Nov, the Clavicule, al the Spina dorſi or 
Back- bone, are more immoveable than the Ribs: 
50 that the Serratum majus and minus, the Sub- 
_ c'avium , the lewatores of the Ribs, and other 
Iluſcles, being inſerted at one end in the Cla- 
vicule and upper parts of che Spina, and at 
the other into the Ribs; muſt pull the Ribs 
up towards the Head when they ſnorten chem- | 


-"felves © 
The Inter: al and External ltereefþ ot Muſcles; 
| feared in the Intervals between the Ribs; muſt 


by ſhortening themſelves, draw the lower Ribs : 
up to the higher „ theſe being immovable. 


Now, while one half of theſe Muſcles pulls up- 
wards from right to left, the other pulls u 


wards from the left to the right; ſo that hate. 


compound motion will run perpendicularly up- 


wards : And all the ule of the obliquity of the 
Fibres, is, that, as it enlarges their length, ſo 
it renders their abbreviation more ſealidle, and 


ſo entitles em to more force. 


Though the intrinſick ſpring and and of 


the Cartilages of the Ribs might be ſufficient 
to bring 'em down: Vet the Muſcles of the 


Fpigaſtrum inſerted at one end in the Ribs, 


and at the other in the Os pubis, and other 


Muſcles inſerted in the Os Ileum, pull 'em down 


when they ſwell and ſhorten themſelves ; for 
theſe Bones are more fixd than the Ribs. Be- 


ſides, there are other Muſcles faſten d to the 
O, Sacrum, and to the Ribs, which mult like- 


wiſe lower the Ribs, ſince the Os Sacrum is 
more ſix d than they. 


In ſine, when theſe Muſcles act their part, 


the lower Ribs being pulld down, become in 


their 
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their turn harder to be mov'd than the upper 


ones; inſomuch, that, if the Intercoſtal Muſcles 


were then in action, they d draw down the up- 
per Ribs; by reaſon that the lower are at that 
time more fix'd than they, by vertue of the 
contraction of the depreſſing Muſcles. From 
which we may conclude, that the Intercoſtal 
Muſcles promote ſometimes the dilatation, and 
ſometimes the contraction of the Breaſt. But 
we mult not join in with the Ancients, in ſay- 
ing that the External Muſcles ſerve to dilate, 
and the internal Muſcles to depreſs the Ribs : 
For they muſt act jointly; and ſince their inſer- 


tions are the ſame, their: actions muſt be alſo 
the ſame. And indeed, I cannot perceive how 
the one ſhould act ſeparately from the other in 


the elevation or depreſſion of the Ribs; for 
the Ribs cannot be either rais'd or lower'd 

by an oblique motion, from the right to the 
left, or from the left to the right, ſuch as 
theſe Muſcles would have if they acted ſepa- 
rately- So that there's a neceſlity of a perpen- 


dicular motion, which happens when they act 


together. Ce 

Mr. Bayle, a Tholouſe Phyſician , has offer d 
ſome Arguments to prove that the external In- 
tercoſtal Muſcles act a contrary part to the 
Internal; and the abbreviation of the one is 


contemporary with the lengthning of the other. 


For, if we ſuppoſe, ſays that Anthor, 4 6 (in 


Ng. 1. TAB. XVIII.) to be the Spina, and c d, | 


| Ribs be pull'd downwards (as in Eg. 2. ) the 


Angle ec g will be leſſen'd, and conſequently 
ſnorten'd, as being oppoſite to 


the Muſcle c g 


a leſſer Angle, while the ſides e g and eb re- 


main the ſame. On the other hand ce being 
larger, the oppoſite Muſcle c muſt become 
longer. 


1 
longe 
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longer. Thus, ſays our Author, ſince the Ex- 


ternal Intercoſtals c þ ſerve to raiſe the Coſte, 
the Internal Intercoſtals e g can ſerve for nothing 


but to draw 'em downwards; ſince tis certain 
that theſe Muſcles do not act or pull the parts, 


but when they are ſhorten'd. 


For a ſecond proof, he adds, that the force 


of any Power augments in proportion to its 


diſtance from the Center where it reſts ; and 
conſequently, that the Muſcle e being near 
its reſting point in the Rib ce 4, and remov'd 


far from it in the Rib ef, when it becomes 


ſhorter, twill have more force to raiſe e f than 


to draw down c d. 


Theſe Arguments are more Ingenious than 


juſt. For, 1. He ſuppoſes the Ribs are paral- 


el to one another, whereas the middle parts 
of the Arches are much nearer one another, 


than the Extremities by which they are join'd 


to the Back-bone; and towards the Back- bone 
there are more Ligaments and Intercoſtal Muſ-— 


cles. 2, To make his Reaſons bear, he muſt 
ſuppoſe that when the Intercoſtalt, whether In- 
ternal or External, come from any Extremi- 
ty of the Rib towards the middle, they have 
an oppoſire ſcituation to what they have be- 


fore that; ſince belides the Stina, there's ano- 


ther fix d point, namely, the Sternum, oppoſite 


to it: Or elſe that half of the External In- 


tercoſtals that lies towards the Sternum muſt act 


along with that half of the Internal Intercoſtals 


that lie towards the Spina, and ſo recipro- 


cally. But the Intercoſtal Muſcles do not 
change their Scituation; and it is not at all 


probable, that the Fibres of one Muſcle have 
oppoſite actions. We muſt therefore own, that 


the axis of the traction of the external Intercoſtal 


Muſcles has its fix d point towards the Kn 
an 
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and that of the Internal, towards the Spina : From 
Which tis a neceſlary conſequence, that the re- 
ſult of their oblique actions, is a perpendicular 
m_—— 3 

Il I ſhall not inſiſt on the Reſpiration of Brutes: 
But only obſerve, that in ſuch Animals as run 


much, and very ſwiftly, their Ribs are pull'd 


very low ,, which enables them to make a more 
conſiderable arch when they are lifted up, and 
to drive more Air into the Lungs. 

Since the office of the Diapbragm is ſo hard 
to be underſtood, I thought it not improper to 

make a particular enquiry into it, and into the 

manner in which it contributes to Reſpiration. I 
Some Anatomiſts have look'd upon the Diaphragm 
as a Membrane toſs'd by the motions of the 
circumambient parts. In their opinion , when 
the Lungs are blown up, the Diaphragm is 
| reduc'd to a flat even Figure; and when the 
Muſcles of the Abdomen exert their Power, 
they puſh up the Viſcera, and make the Dia- 
phragm riſe up to the Breaſt. This is the con- 
ſequence of the ſuppoſition , that it is a ſimple 
unactive Curtain. But when we come to know 
that it is a double Muſcle, we'll quickly drop 
J... = j 
The Midriff is ſeated between the Breaſt and 

the Abdomen. Iis ty d to the lower part of the 
Sternum, and of the Ribs. In the middle, it 
has a broad Aponeuroſss, i. e. a ſort of Membra- 
nous Tendon. Towards the Breaſt, *tis coverd 
with a Membrane, which is a continuation of 

the Pleura. Towards the Abdomen, tis co- 
ver d with another, which is a production of 
the Peritonaum. On this ſide, it has two Pro- 
ductions or Ligaments, which are fix'd along | 
the Vertebræ of the Loins. On that fide which 
faces the Breaſt, tis tyd by a Ligament to the 


Pericardium. | 
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_ Pericardivem. But this Ligament is not found in four- 


footed Beaſts. Its ſecond Muſcle gives paſlage tothe 
Gullet aud the Stomachick Nerves. The Aerta and 
the Thoracick duct paſs. between the productions 
of the Diasbragm; and the Cava paſſes through 
its tendonous part. The firſt Muſcle is of a 
circular Figure. Tis ty4 to the Ribs, and 


terminates in 4 Tendon that's common to it and 


the ſecond Muſcle. This ſecond Muſcle comes 
from the Vertetre of the Loins, and terminates. 
in the Aponeuroſiss Bartholin obſerves that the 


upper Muſcle, after its connexion with the 


Coſte, has Fibres faſten d to the tranſverſal Muſ- 


cles of the Abdomen. Theſe two Muſcles receive 


Arteries from the Aorta; their Veins open in- 
to the Cava; they have ſome Lymphatick 
Veſlels that run into the Thuracick duct; and ſe- 
veral Netves deriv'd from the ſecond Verte- 


bral Pair, and the eighth of the Medulla oblon- 


pete: 'Tis by theſe laſt Nerves, that ſome al- 
edge, the Diaphragm communicates with the 
Lips and the Face. We obſerve two motions 
ia the Midriff, in one of which it bends Arch- 
ways into the Breaſt ; and in the other it returns 


to a level. 'Tis queſtion'd, whether its Fibres 


are bended in the firſt or the ſecond motion. 
Some think it exerts its Muſculous Power in 


em both. But, ſince all its Fibres conſpire to 


the ſame action, we cannot imagine how it 


| ſhould be capable of two ſuch different acti- 


Others think that it only acts in expiration and 
when 'tis bended like a Vault. Their Reaſons 


are theſe. 1. When a Muſcle acts, it pulls che 
part to which tis faſten d,; but when the Dia- 
phragm enters the Breaſt , tis ſhorter, and 
draws down the Co: Therefore it then acts 


2 Muſcular part. 2. It expells the Air out of 
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the Lungs with a great deal of force, as well as | 


attracts the Ribs; which it could not do if that 


were not the time of its action. Beſ:des, when a 
Muſcle is ſeiz'd with Convulſions, tis then in action; 


but in the Hiccough; which is a Convulſion of 


the Midrift, it expells the Air; therefore it 


acts as a Muſcle when it expells the Air, z.c. 
in Expiration , when tis vaulted into the 
Breaſt. „ . 


All theſe Proofs are too weak to ſway an 


unprejudic d Perſon. If the Diaphragm drew in 


the Ribs, as it enters the Breaſt; it muſt have 
a reſting place and an inſertion in the Breaſt, 
more fix'd than the Ribs Now, ſince it has no 


ſuch thing, it cannot mount up to the Breaſt, 


without being puſh'd by the Vi cera that ſurround. 


it; and by conſequence that's not the time of 


its action. In ſhort, how can it be lifted up- 


wards by the action of its Fibres; ſince they 
are ſtraight when they ſwell, and conſequently 
muſt needs level it? It may be objected, per- 
haps, that when the Abdomen of a Dog is o- 


pen'd, though the Muſcles of the Abdomen do then 
Ceaſe to raiſe the Diaphragm, by beating in the 


Viſcera,, yet it ſtill riſes. I anſwer, that the 
Ribs being then pull'd down, oblige it to riſe 
and form an Arch. This anſwer will likewiſe 
ſatisfie a ſecond Objection , wiz. That the Ribs 
are not then lower'd, becauſe the Diaphragm 
| bends then into the Breaſt. For, when they 
fall down, they oblige it to an Arch-like Fi- 


gure: And ſince all concurrs to contract the 


Breaſt, it muſt expel the Air. As for the o- 


ther part of the Objection, I deny that the 
Hiccough is contemporary with the Expiration. 
Nay, on the contrary, I alledge, that the noiſe 
of the Hiccough happens in the time of Inſpi- 
ration; which is eaſily obſerv'd in ſuch Animals 
as Chew the Cud. The 
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The Diapbhragm therefore is a Muſcle , which 
only acts by an abbreviation : Which it cannot 
do without being upon a level. Then indeed ir 
preſſes and puſhes the Viſcera, and heaves up the 
Belly, till the Muſcles of the Abdomen becoming 


| ſhorter, and ſqueezing the Viſcera in their torn, 


drive em into the Breaſt, by pulling down the 
| Cofte : And when the Coffz are lower d, 
the Diaphragm is driven up into the Breaſt, 
from which it expels the Air of the Lungs thro” 
the Windpipe. %%% 
It may be objected, that if the Diaphragm 
is abbreviated in Inſpiration, it ſhould pull 
down the Ribs at the ſame time, which is con- 
tradicted by Experience, ſince at that time we 
tee em rite. „„ . 
I anſwer, that the levelling of the Diaphragm 
will not pull down the Ribs, though its Fibres 
are ſwelld ; unleſs the ſwelling abridges their 
length, more than its being bent arch-ways in- 
to the Breaſt. Now, the levelling of the Dia- 
phragm retrieves the length, that the bending 
of its Fibres had ſunk : So that all its force is 
diſplay d upon the Viſcera; and accordingly it 
ſqueezes 'em, turns out their Excrements, ren- 
ders their Liquors fluid, and makes the Muſcles 
of the Abdomen jet out. For, the Dia hragm is 
an oppoſite Muſcle to thoſe which lower the 
Ribs, that is, to the Muſcles of the Abdomen, 
ſince it puſhes down the Bowels, and makes 
'em riſe outwards ; and on the other hand, 
the Muſcles of the Abdomen repulſe the Viſcera, 
and ſqueeze up the Midriff into the Breaſt, 


R2 TAE. 
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TABLE XVIII. 

The firſt and ſecond Figure ate rc rd io in this Chap. 

FI. 3. and 15. are referr'd to it in Chap. XVII. 


CHAP. xv. 
| of Speech. 5 


TFAving trac'd the manner of the ingreſs azd 
II expreſs of the Air in the Body: We come 
now toconfider what modification it receives there. 
The Windpipe, thro' which it paſſes, is Cartila- 
2 and in a manner Elaſtick : fo that, being 
briskly jogg'd, it cauſes a motion and colliſion of 
the Air, which makes ſuch an impreſſion as a 
ſound. This is what we properly call Voice. 
There are three ſorts of Voice, namely, crying- 
out or Screeking, Singing, and Speaking. 
A ſimple Voice or Crying , is caus'd by the ſub- 
til motion of the Air, ariſing from the ſudden 

trembling of the Cartilages of the head of the 

Windpipe. Now this ſudden trembling is occa- 

ſion d by the violent and rapid motion of the Air, 
In its egreſs from the Lungs. And the ſwifineſs 
of the motion ows its riſe to the contraction of 
the paſlage , which obliges the Air when expelld 
by the Lunęs to accelerate its pace; juſt as all 
_ Lieuors au ment their ſwiftneſs, in proportion 

to the narrowneſs of the paſſage, and the great - 
neſs ot tie impelling = _ The Larynx is 
ſtraĩtned by the Muſcles, that I am about to de- 
ſcribe. When This conſtriction is all _— the 
ſame 
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ſame, it makes only a ſimple note which we call 
Crying. : 8 - 

Some Moderns haveexplain'd the Contraction of 
the Ajpera Arteria, by the Contraction of the Re- 
eurrent Nerves : But tis not probable that the 

| Nerves move the parts, without the mediation 
of the fleſhy Fibres. F 
The Harmonious Voice, or Singing, is the 
product of d ferent notes or ſimple Voices 

An Articulate Voice, or Speech, is a ſimple 

Voice, modified in the Mouth, upon its Exit from 
the Larynx, by the means of the Tongue, the 

Lips, the Teeth, and the Palate. 1 

The Larynx is the head of the Aſoera Arteria, 
which is compoſs d of Cartilages, Muſcles, Mem- 

branes, Veſſels, and Glands. * has five —.— . 
6.45... des. The firſt reſembles a Buckler, 
n * and poſſeſſes the forepart : It has 
Thyreeides, ſome productions both above and 

below. By the upper productions 
tis ty d to the Os Hyoides; and by the lower ones, 
do the Annular Cartilage : Which is 
_ Ericoides, the ſecond Cartilage of the Larynx, 
aand reſembles a Ring; being broad 
= and thick behind, but narrow before. 
 Arjtencades. The third and fourth Cartilage are 
plac d upon the annular Cartilage, in 

„the Cavity of the firſt Cartilage, and 
oli. form an Orifice, by which the Air 
 Epighttis, enters and returns. The fifth Carti- 

Alage lies above the Gleotrzs or Orifice 

mention d, but now : Tis ty'd to the hollow 

part of the firſt Cartilage ; and is eaſily put down 

y the aliment, ſo as to ſhut the Glottis; but recovers 

its former ſtate by vertue of a ſtrong rebound. All 

theſe Cartilages are united by Membranes, and 
enjoy the ſame Veſſels as the reſt of the Tracbæa. 

The Muſcles that open and (hut the Glottis, are 

R 3 cither 
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either inſerted at one end without the Larynx, 


or elſe faſten at both ends to its Cartilages. 


Thoſe which have one inſertion off from the 
| Larynx, are two on each fide. One 


Broucbicum. is fix'd to the upper part of the 


Sͤternum, and gliding along the Bron- 
cbia, is inſerted at the other end in the underſide 


_ , , of the Thyreoides Cartilage. The o- 
| 5 mo . ther is faſten'd atone end to the un- 
derſide of the Os Hyozdes, and at the 
other to the underſide of the Thyreoides Carti- 
lage. 3 1 


The Muſcles that have both their inſertions in 


the Cartilages of the Larynx, are nine in number, 
viz. four on each ſide, and an odd one. 1 
The firſt is inſerted in the upper 


2 and backpart of the Annular Cartilage, 


Paticum. and the other end is faſten'd to the 


upper and lateral part of the Scutifor- 


mis. V 
Cricothyroi- The ſecond riſes from the forepart 
_ of the Annular Cartilage, and termi- 
nm nates in the lower part of the Scut for- 


mis. 8 
cricaanta- The third has one end faſten'd to the 


raiden inner and lateral part of the Annular 
Cartilage, and the other to the lower 


laterale. 


and lateral part of the Arytænoides. 
Ihe fourth has one end inſerted in- 
Thyreoari- to the forepart of the Scutiformis Car- 


iemideum. tilage, and the other in the ſide of the 


Arytænoidee.. 


nor The odd one, is faſten'd at one end 


to the Place where the Annular Carti- 
lage and the Aritænoides joynʒ and at the 
other to the upper part of the ſame Arytænoides. 
The offices of theſe Muſcles are eaſily found out: 


In the firſt place, ſince the Sternum and the Os - 
oudes 
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_ oidesare more fix'd than the Cartilago Scutiformis * 
The firſt common Muſcle will draw the Scutifor- 
mis towards the Sternum,and conſequently down- 
wards, which cannot be done without enlarging 
its upper part a little. And the ſecond will draw 
up the Larynx towards the Os byoi des ; and conſe- 
quently will dilate the lower part of the Larynx, 
and ſtraiten the top of the Scutiformis, ſince it 
cannot make it riſe perpendicularly. _ * 
As for the proper Muſcles, or thoſe which are 
inſerted both ways in the Larynx : The firſt, by 
contracting it ſelf muſt ſhut the Thyreoides ; for 
the Annular Cartilage is immoveable, and there- 
fore it muſt draw the Lateral part of the Thyreoides 
towards the upper and hinder part ofthe Annular 
Cartilage, by which means the Thyreoides 1s una- 
voidably ſhut. The abbreviation of the ſecond 
Muſcle pulls the Lateral part of the Scutiformis to- 
towards the fore part of the Annular, and 
fo dilates the Scutiformiss The third dilates 
the Rimula, by ſeparating the Arytenoides Cartila- 
es, and drawing them near the Annular. The 
fourth and fifth pull the ſame Aritenoides Car- 
tilazes inwards, and conſequently ſhut the Glortis, 
by putting them together. 
This ſuppoſsd; 'tis eaſily imagin'd, that, the 
Muſcles which dilate the Larinx , are abreviated 
when a grave Note is formd; and thoſe which 
ſmut it are ſhorten'd in order to form a ſharp Note. 
The little quiverings of the Epigglottis contri- 
bute much to the harmony of Sound. But the trem- 
blings of the Air is not caus'd by the trembling of 
the Uvula, as ſome Moderns alledge; for the U- 
vula is a production of the Membrane of the Palate, 
which has little or no rebound. : 
In an Articulate Voice, we diſtinguiſh the Guttu- 
ral Syllables, from the Lingual and Labial. The 
Gutturals are form'd by the contraction of the 
R 4 Muſcles 
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•IJ , 
The Tongue has ſeveral ſorts of Muſcles. Some 


are the Fibres of which tis compoſs d. Others 
only terminate in it. Of this laſt ſort, there are 
eeienkt, four on each ſide. The firſt is 
Stylogheſfum, faſten d at one end to the Apophyſis 
: Styloides, and by the other to the mid- 
dle of the Tongue. Tis plain, that when it ſhor- 
1 ens it ſelf, it muſt pull the Tongue 
Seni xlaſſm. upwards. The ſecond is faſten d at 


odne end to the inner ſide of the Chin, 
and at the other to the Root of the Tongue, 
and its contraction pulls the Tongue out of the 


Mouth. The third is united to the underſide of 


the Os hyoides, and the root of the Tongue; and 
by its contraction draws the Tongue nearer that 
Bone pulls it back-wards and downwards. 


and 
The fourth is faſten d to the Cos of the Os byci- 
des, and by the other extremity to the ſide of the 
Tongue; fo that when it contracts it ſelf, it 
JJ ' JE ey 
By the ſucceſſive contraction of all theſe Muſ- 
cles the Tongue may be turn'd round. By the 
combination of the ſtreight motions of its Mufſ- 


* 


cles, it is entitled to ſeveral ſtreight and wind - 
ing motions. But that motion by which it folds 


it ſelf ſeveral ways, is only owing to the contra - 

tion of the Fibres of which *tis compos'd. There 

are three ſorts of Fibres in the ſubſtance of the 
Tongue, which run length ways from the root to 


the Lip, The firſt run from the Root to the Lip, 


paſſing thro* the middle of its ſubſtance : And, 
when they are contracted, pull the Lip towards 
the Root. The ſecond fort run length ways on 


the right ſide, and by coutracting themſelves pull 
the Lip to the right fide, The third fort lie on 


the 


Muſcles of the Throat; the Lingua!s, by the mo- 
tion or poſture of the Tongue; and the Labiali by 
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the left ſide, and pull the Lip to the left. Be- 
ſides theſe Longitudinal Fibres, there are ſome 
Tranſverſal Fibres, which run acroſs from one ſide 
to the other. Theſecutthe firſt at right Angles, 
and are jnterwoven with them. In contracting 
themſelves they make the Tongue longer and 
rounder, by encreaſing its thickneſs, and finking 
its flatneſs. There are other Fibres that cut the 
Longitudinal and Tranſverſal at oblique Angles. 
| Theſe, by contracting themſelves, pull the Tongue 
towards its Root, In fine, there are others 
that run perpendicularly from the top to the bot- 
tom of its thickneſs. Theſe bring the upper part 
of the Tongue to the lower, and render it thin- 
ner, broader, and flatter. ST 
The Root of the Tongue is faſten'd to the Os 
byo:des, which is partly cartilaginous, partly bo- 
ny. Tis ſhap' like a fork ; and by its horns 
which lie pretty open joyns to the Cartilage The- 
ryoides, Tis divided, as twere, into ſeveral 
pieces. That ſide of it that faces the Tongue is 
convex» It is furniſh'd with Muſcles to move it, ſo 
that the Tongue which is ty d to it has ſome mo- 
tions common to them both: And the motion 
is fo much the eaſier that the Tongue has leſs re- 
Iſiſtance. | 5 N 
1 Of the Muſcles, inſerted in this Bone, and ca- 
pable to move it, there are five on each ſide. The 
firſt is inſerted into the inner fide of 
the Chin, and by the other end is 
faſten'd to the Baſis of this Bone. The 
ſecond * fix d at 2. end to the Ster- 
Jean, num, and then riſes up along the A. 
* pera Arteria; and at laſt 15 inſerted 
Alilohoi- into the ſame Baſis, The third is in- 
4 Cora ſerted into the inſide of the Jaw, near 
fabroideum. the great Grinders, and terminates in 
the ſame Baſis. The fourth riſes bom 
ne 
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the proceſs Caracoides, and after tis ſplit into 
two Bellies, is inſerted into the Horn 


Style-Ceraro : Of this Bone. The fifth is faſten d to 


Hyoideum. the Styloides proceſs, at one end; and 
4ã4d'ẽãẽft the other to the Horn of the Hyoi- 


des. This Muſcle is perforated, and ſerves for a 
Pully to the Digaſtrick Muſcle, that paſſes thro? it. 
The firſt pair of theſe Muſcles, pulls this Bone 
and the Tongue up and forwards. The ſecond 
poulls it down. When the right Muſcle of the 
third pair acts ſeparately, it draws this Bone 
upward and to the right. But when it acts in con- 
| cert with its fellow Muſcle, it only pulls up- 


wards. The fourth pair acting joyntly draw the 


Bone down. But when they act ſeparately, the 
one pulls to the right, and the other to the left. 
Of the fifth pair, one pulls obliquely to the 
right, and the other obliquely to the left; when 
they act ſeparately. | 3 

The Lips are mov d by Muſcles peculiar to 


themſelves. ; 


The Muſcles of the Lips, are either common to 


them and the Cheeks ; or proper and peculiar to 
the Lips. Of the proper ones, there 


Attollensg. are four, two on each fide, The firſt |} 
: is fix d at one end to the Cavity of the 


jaw, under the Cheek Bone, and at 
Triangalaris. the other to the upper Lip. The ſe- 


cond is faſten dat one end to the Baſis of the Chin, 
and at the other to the upper Lip. Theſe two 


Muſcles together with thoſe of the other ſide 


correſponding to them make the four Muſcles pro- 
per to the Lips. The firſt ſerves to draw up the 
upper Lip, and the ſecond pulls it down. When 


the Muſcle of the right ſide acts ſeparately, the 


elevation or depreſſion is oblique, and confin d to 
the right ſide; and when the left Muſcle acts, 


tis ſo on the left ſide. To theſe four proper Muſ- 
| cles, 
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cles, we may add a fifth, namely, a Sphincter that 
encompaſſes the Lips, and ſerves to contract 
them. 


There are eight common Muſcles ; four on 


The firſt ! is fix d at one end to the 


| >; gomaticum. Zigoma : and at the other, to the} joyn-⸗ 


ning of the two Lips: So that it Wi- 


| dens the Mouth when it contracts it ſelf. 


The ſecond is fix'd to the Gums near 
Buccinatr the Grinders, and terminates in the 
Lips. It ſerves to draw the Cheeks 
into the Gums, andto ſqueeze the Glandules of 
the inner Tunicle. 
The third is faſten'd to the Check Bone, and 


to the under Lip; Which it pulls up by contract- 


ing it ſelf. 
'T he fourth is fix dat one end to the 


Quadratus Chin, and at the other to the under 


Lip, which it draws down to the 
Chin. 
The motion of the lower Jaw is likewiſe very 
ſerveceable, in promoting a clean pronounciation 
of words. Before we ingage in the examination 
of its Muſcles ; we muſt conſider that tis made up 
of two ſides, which are called Baſes; and are ſe- 
verd in Infants by a great Cartilage in the mid- 
dle, which is call d the Symphyſis of the Chin. In 


each Baſe we find a hole, for the paſlage ot a Vein, 
an Artery, and a Nerve, which are diſtributed 


among the Teeth. The Vein runs into the inter- 
nal jugular, the Artery ſprings from the external 
Carotid, and the Nerve 1s deriv'd from the fitth 
pair. Beſides the Baſis of the Jaw, we muſt take 
a view of its Branches, and the Angles they make 
with the Baſes. In each Branch we find two pro- 
ceſles. The firſt is ſlender, and has the Tendon 
of the Crotapbites Muſcle fix d to it. This is ea 
c 


2 
60 T Au VR Y AN ATOM. 
led Apophyſis Coronoides. The other is Froad and 


round, and is articulated in the Cavity of the 
| Os petroſum, by vertue of which it is enabled to 


move every way. *Tis true iu ſome Animals it 


can only move up and down, becauſe tis articula- 
ted by a fort of Symarthroſis, Tis call'd Condyisi. i} 
des, bring a ſort of Knot or Knee form'd by the | 


The Muſcles that move oe es are in number 


ſix on each ſide. The firſt is faſten'd by its wind- 


ning and inner Surface to the Bone of 
| Cretaphites. the Sinciput and the Cavity of the 


Lemples . After that it gathers its Fi- 


bres into a Wreath, and paſſing under the Zygo- 


ma is inſerted by a tendon ino the Apopbyſi Coro. 


ne. It pulls up the jaw, when it contracts it 


ſelf ; and its force is conſiderably augmented by | 
the length of the ſloping Apephy/is, in which it 

terminates, by reafon that the place of action is 
ſo far the more remov d from the reſting center. 


And for this reaſon, the Jaw grinds with great- 
er facility, when the Aliment is lodg'd in the 
roof of the Mouth, than when they are lodg d in 
the forepart. For, in the firſt caſe, they lie near 


the Center of reſt ; in the other, their diſtance 
from the ſame point renders their reſiſtance more - 
Invincible. This will eaſily appear, if one ſup- 


poſe the Jaw to be a Ballance, the reſting Center 
of which is at one end, the power between that 


Center and the Weight, and the Weight at the o- 4 
The ſecond Muſcle is faſten'd to the 


Ther end. 


| _ Apophyſis Pterigoides, and at the other 
ner num. end to the Corner of the Jaw. It aſſiſts 
. ie Crotaphytes in ſnutting it. — 8 
7. Ihe third. is ty'd at one end to the 
Latium. Claviculæ and the Sternum, and at the o- 
2 ther to the Baſis of the Jaw : Which, 


being 


— . 
— = 
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_ more moveable than the Clavicale or Ster- 
pull d down by its action. 


I he fourth is inſerted into che Ape- 


| Digeſt... phyſis Styloides, and paſſes thro' the 


8. 'ploceratobyuidaum. It has two Bel- 


lies: 2. 4 ar the other end is faſten d to the in- 
WM fide te Chin. It ſerves to pull down the Jaw 7 
for t. Mulcle thro which it paſſes, do's the of- 
nee OL a Fully, chat changes its Line of moti- 


ON. 


The fifth is ty dat one end to the 
_ Check Bone and the Os jugale; and at 
the other to the middle and the cor- 
ner of the Jaw. It pills the Jaw aſide and for- 


Wards» When tracts in concert with its compa- 
* it ; alls it ſimply forwards; for the one 


withſtands the Lateral ti action of the other, but 


dos not oppoſe it ,vion forwards. 

ke ſixth is knit to the Apophyſs i Pte. 
prerigud gum. rip oides, and terminates in the Inter- 
Externum. ſtice between the Conchlus and the Co- 


rene of the Jaw. It pulls the Jaw for- 
ward, as well as the Maſſeter. So that upon the 


whole, there are two Muſcles that pull up the 


; Wwe that draw it down; and two for pul- 
ling it aſide and forwards. 


1I0o return to the nature of an Articulate Voice: 
Wie muſt conſider, that all words are compos d 


of one or ſeveral Syllables. The pronunciation of 


Syllables depends upon the pronunciation of Con- 
ſonants and Vowels : For Vowels alone make no 
| Articulation, and Conſonants cannot be pronoun- 
ced without Vowels; i. e. Vowels are Sounds, and 


Conſonants are Articulate Sounds. 


I ſhall not inſiſt on the manner in which Vowels 5 
and Conſonants are form d. Several Authors 

have done juſtice to that Subject. Beſides tis ea- 

ſily found out. 'Tis ſufficient to ſay, that all 


words 
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words are form'd by certain particular motions 


of the Lips, the Tongue, and the Throat. Pur- 


ſuant to this account, we ſometimes meet with 
Deaf People, that can underſtand what another 
| ſays by the motion of his Lips. But that's more 
common in France, and Italy ;, than in the North- 
ern Countries, where they ſpeak ſo much thro the 
o 


CHAP. XVI. 
Of the Motion of the Head. 


XII thethe motions of the Body depend up- 
on the various Articulations of the Bones, 


for the Muſcles act according to their junctures. 


*Twill therefore be proper to take a view of the 


Articulation of the Head with the firſt Vertebra. 


The Bone of the Occiput has two Protuberances 


which are receivd bythe two Cavities of the firſt 


Vertebra. Theſe are joyn'd by an Articulation, 


that admits only of one ſort of Motion, namely, 
| forwards and backwards. Tho'we think that the 
Head turns it ſelf round every way, yet it do's 


not turn alone: For the firſt Vertebra turns upon 


the ſecond along with the Head. For this ſecond 


Vertebra has an Apopbyſis call'd the Tooth, which, 


after paſſing thro' a hole of the firſt Vertebra, is 


receiv'd by a Siu of the Os Occipitu. So that the 


Head and the firſt Vertebra, making but one piece, 
are qualified to turn upon that Axis, There are 
three Ligaments that prevent the Luxation of 


theſe Bones. The firſt divides into halfs the hole, 
thro' which the Medulla and the Tooth- like 8 
A cel 


ceſſary for it. 
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| ceſs paſſes And being fx'd between the Med ul 


Ja and the Proceſs, keeps the latter from disjoyn- 
ing and preſſing upon the Medulla. The ſecond 
Ligament ty the firſt Vertebra to the O, occipitis. 
The third knits the firſt Yertebra to the ſecond, 


which is immoveable ; inſomuch that it permits 


the firſt only to turn half way round; for if it turn d 
quite round, the Medulla might be injur'd in ob- 
lique Motions. For an additional ſecurity to the 
Medulla, the hole is much larger than what is ne- 


We come now to ſpeak of the In- 
Maſtnideum. ſtruments for moving this Machine. 
As I take it; the Muſcles that are in- 


ſerted at one end into the Srernum and the Cavicy- 


e, and at the other into the Apophyſis Maſtoides of 
the Temple Bones, pull down the Head, when 


theyre contracted The length of this Proceſs = 
enforces theſe Muſcles, becauſe it makes a great 


diſtance from the centre of the reſt; for it points 
to the forepart of Head : For if it were plic'd 
towards the hindpart of the Head, theſe Muſcles 
would move it half round, in acting ſeparately. 
A4 sa for thoſe Muſcles that raiſe the 


Splenium. Head; ſome of them are ty'd at one 


end to the Vertebræ of the Back and 

Neck, and at the other to the Os occipitis obliqne 
ways: Others are ty'd at one end to 
Complexum. the tranſverſal Apophyſis of the ſame 
Vertebræ; and at the other to the mid- 

dle of the Bone of the Occiput, Theſe Muſcles 
have their oppoſites. When they act jointly, 
they ſimply raiſe the Head; but when they act ſe- 
Parately, they draw it up ſide ways. The 


Reclum majus. Other Lewatores are faſten d either to 


Rectum minus. the firſt or ſecond Vertebræ of the Neck, 
and to the Bone of the Occipur. The 

Muſcles that move the Head round, are two on 
each 
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each ſide. The firſt is ty'd at one 
end to the ſharp pointed Proceſs of the 


: PE ſecond V: ertebre,and at the other to the 
_ tranſverſal Proceſs of the firſt Vertebra. When 


O5 / iauum 


 majus, 


they ſhorten themſelves, they pull the tranfver- 


ſal Apophis of the firſt Verrebya towards the fhirp- 
By 1 Proceſs of the ſecond, which is immovea- 


le; and by conſequence turn the Head and the 


firſt Vertebra half round. 


; — * ty'd to the tranſverſal Proceſs of 
tte firſt Vertebra of the Neck, which 
' terminates in the Bone of the Occepur, and tvrns 


the Head half way round: But tis impoſſiLle it 


ſhould, for the Articulation will not admit ot that 


motion. 35 N 
Ihe oblique motions of the Head may alſo have 
ſome dependance upon the combination of the 


ſtraight Motions : Which I ſhall make out in treat- 


ing of the motion of the Arm. 
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_ CHAP. XVI. 


Of the motion of the Spina or Back-Bone, 


| A „ placd one above another ; which 
being perforated through the middle , make a 


bony Channel, ſomewhat larger than the Medul- | 


La, or Pith, that is lodg'd in it. By which con- 
trivance, the Adula is inſurd from the harm 


that might otherwiſe accrue from the various 
contorſions of the Back, and bowing of the Back- 


bone. 3 
The Spina does not make a ſtraight Line 


The. 


Iis alledg'd, that there's a Muſcle 


1e Backbone is compos d of ſeveral Verte- 
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The !“ ele of the Neck bend inwards; and 
thoſe of the Back bend outwards, and fo en- 
large the Ca vity of the Rreaſt. Thoſe of the 
i oius bead ian ards, and fo bear up the weight 
of ſome Fowels, Ihe Os Sacrum bends out- 
Oy, Os: wile, and enlarges the capacity of 
he Hypogaſirinm, he Coccyx ſhoots inwards , 
pear ſerves to ſin port the Iytiſtinum Reci um. 
The number of che [ortebre is uncertain , for 


= it - VArics in Giſterent Subſects. He Eves We 
common, allot ſcven to the Neck, twelve to 


the Pack, and five to the Loins. According, / 


o tui computation,” there are twenty four 

Wertetra, The Os Sacrum is composd of five 

pieces, and the Corrrx of three. 
The I: are thicket towards the Os Sa- 


crum; fer they grow thinner as they ap- 
Pr cack to the Head Each Iertebra has ſeven 


Proceſies, ere One ſtarp- pointed, two tranſ- 
verial, raoohiigueaſencing, and two oblique 
deſcei. Q NS: 7 t to le ebTrvd, that the 


TWO O3HG: e Cc £NGH! ny * rocciles of the Upper 
Vertchra , la with the Oblicue aſcending Pro- 
ceſtes of the next. Fe-tebra under it: B, ver- 
tue of Which 7 they make two Channels 
on the ſides of the Fertebre, which contain the 


Vertebral Veins * Arteries. The Vertebre 


are join d one to another by great Cartilages 


and Ligaments. The Body of each Vertchrs has 
little norct: es, ſo contriv'd, that thoſe in the 
lower part of the upper Vertebra join thoſe 
in the upper part of the next lower Vertebra; 
and ſo make holes between the articulations for 
the paſlage of the Nerves among the oblique 
proceſſes. The poſture of the Proceſſes, and the 
Figure of the Vertebre, gives us to know, that, 
hace the acute Proceſſes leave ſome room be- 
a ixt em. and the Cartilages yield a little, the 

8 Back- bons 
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72 
Pack- bone is allow'd to bow it ſelf forwards 
and backwards: And on the other hand, ſincc 


the oblique Procclles leave but a little Interval, 
the Spina cannot bend to the richt or left. 


Tho? cach Vertebra bows but a little, yet 


th c bending of the whole S is fenlible : Juſt as 
the ſmall Segment of a rrear Circle appears to 
be almoſt ſera! «ht, thor gh in Con) inction with 
the other Parts, it makes a great Arch. How e- 
ver, ſince "tis impolitblcto adjult all the motions 
of the Spina at once, we ſhall begin with thoſe 
of the Neck apart. _ 

I have already explaind the articulation of 
the firſt and ſecond YVeriebra with the Head. Tis 
further obſervable, that the firſt Vertebra has a 


bony Protuberance, which prevents the Preſ- 


| fare of the Vertebra! Arterty when the Head is 
pull'd backwards. In the thre of the Neck the 


Tranſverſal Froceſſes are perforated 5 which 


is all that's peculiar to them. They have four 


Muſcles to pull em forward, and four to erect 


or to pull em back. z. e. On each ſide there are 
two boa ing Muſes, and two that erect the 


Vertebra, Ihe firit of the forme: 
Longus. ſort is faſtend by one end to the 
third Vertebra of the Pack , and 


by the other to all the Vertebræ of the Neck. 


Since the inferiour Vertetræ are always leſs 


moveable than the upper ones, this Muſcle can- 


not but pull the upper Vertebre down- 

Scelemm. wards, and fo bow 'em. The ſe- 
cond of the incurvating Muſcles is 

hy '> like a Scalenurr, Or a Triangle of une- 
ſides. One part of it is faſten'd to the 


p, aha another to the ſecond Rib, and a third 1 
to the tranſyerfal Vertebræ of the Neck. When 


the Erecters of the Vertebræ of the Neck are 
contracted, the Scalenum only lifts up the — 
| To con 
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cond Rib; but when the bowing Muſcles are 
ſnorten'd, it aſliſts em; tor the Wide are more 


moveable than the « lavicule and upper Ribs. So 
that this Muſcle docs not raiſe the Ribs, but 
when the Neck is erected ; and therefore "tis 
no wonder if ina difficulty of Reſpirarion, we 
hold up our Heads, in order to imploy this 
Muſcle, in heaving up the Ribs, and e 
the Cavity of Brcaft. 


There are likewiſe two Muſcles | on each hide 
that draw back the Fertebræ. The 


Tranfuer- Firſt is knit to the Tranſverſal pro- 
Jars. cells of the tix upper Vertebre of 


the Back, and all thoſe of the Neck. 


ben this is ſnorten d, it draws back the Her- 

e the Neck, and ſo erects the part. The 
ſecond is inſerted into all the acute Proceſſes of 
the ſeven upper Vertebræ of the Back, and ter- 
minates in the acute Proceſſès of the five lower 


Vertebræ of the Neck. Its contraction draws the 
ae Vertebræ towards the lower. 


The UVerrebre of the Back and Loins are mov'd 


by ſix Muſcles three on each fide. The 
Triangularis. firſt has one end taſten'd to the tide of 


the Os Ilium and the Os Sacrum; and the 
other to the Tranſrerſal Productions of the Ver- 
tebre of the Loins. Since the Os Lium and Sa- 


crum are more fix'd than the Verrebre of the Loins, 


this Muſcle muſt draw back theſe Vertebræ 
ſideways, that is, to the {ide on which it ſtands: 
ladeed if the correſponding Muſcle acts at the 

fame time, they'll pull em directly 


Sacer. back. The ſecond is knit at one 


end to the back part of the Os Sacrum, 
und at the other to the acute Proceſles of the 
*ertebre of the Loins. Now, the Vertebræ be- 


_ more moveable than the Os Sacrum , are 


drawn back by this Muſcle, and that ſo much 
1 * 
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the more forcthly, that the Spin- are long, and 
ſo enlarge the diſtance between the active Pow - 
er and the Center where the Muſcle reſts. The 


third is faſten'd on the riglit ſide to the Spine || + 
of the Os Sacrum, and terminates in the Tranſ= FF |} 
verſal proceſſes of the Back. When this Muſcle 1 
acts ſeparately, it makes the oblique motions 1! 
of the Body; but when it acts in concert with 1 
that of the left ide, it pulls back the Herteby.æ f 
of the Back. FN | 
From thcſe Premiſes, tis plain, that the Ve- 9 
tebræ of the Back and Joins have Erecters that 1 
pull the Spine backward, but we meet with none 11 
that pull it forward. Indecd, the Muſcles of > 
the Abdomen, by drawing down the Sternum, 
may ben the Spma forwards. = 
| | =Y 
ORE i 
GHAF. XYML | Su 
8 
Of the motion of the Arm , Cubit, and | Þ 
9 Had. | = 4 
IF 
HE Arm, or that part that reaches from p 
'L the Shoulders to the Elbow, moves it ſel: 2c 
up and down, backward and forward, to the a 
right and to the left, and round about. The Cu- e 
bit, or that part that reaches from the Elbow * 
to the Wrilt, may be bow'd , extended, turnd }F 1 
downward, which we call a prone Polture, and 4 
turn'd upward, which we call a ſupine Poſture. 1 
The Hand is divided into the Wriſt, the Palm, 1 
and the Fingers, It borrows its motions from the 5 


parts to which it is faſten'd. For inſtance, 

when the Cubit turns downward, the Palm 1 

of the Hand is likewiſe turn d down; and when 

the former is turn d upward , the latter is ke 
2 wiſe 
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wiſe turn d vp. The Wriſt may be bow'd, 
extended, pull d in and out, and turn'd round, 
what by the combination of its motions, and what 


by the joining of the motions for the prone 
and ſupine Poſture of the Cuhit. The Fingers 


bow, and extend themſelves, in three different : 


places. They likewiſe draw nearer, or move 
further of from one another. 


There's but one Pone in the Arin, but there 


are two in the Cubit; the greateſt of which is 
call'd C, and the ſmalleſt Raliu. The Wriſt c 
has three ones, the Palm of the Hand four, 
and the Fingers fifteen, i. e. three a- piece. 
The bone of the Arm is large and hollow. 
Its upper Extremity is thick and round, and 
terminates in a Neck that grows a little inal- 


ler. Thearticnlation of this Extremity cannot 
be well explain'd without taking a view of 


the Scapula, which is a Bone of a Triangular 
Shape, enjoying a concave and and a convex 


part · In its convex part there's a Proceſs that 


reſembles a Spina. It terminates in a pretty 
large 4pphyſes, at the extremity of which we 


find a ſtallow Cavity. This ſhallowneſs ena- 
bles the Shoulder-bone to move it felt more 


_ eaſily upwards, downwards, and to either ſide» 
But to prevent an eaſie Luxation, tis detain'd 


in its Cavity by Ligameats; which, after all, 
would be weak ties, if the expanſion of the 


Tendons which terminate in the Shoulder-bone 


did not form a ſort of tendonous caſe that 


impriſons that Bone in the Cavity of the Scapa- 


la. And, after all, theſe two ties would not 
hold out long, if the Shoulder-bone could mave 


 crocoides and 


;1 . 
tranum Which jet out, and hinder that 


motion, and withal ſtreag then this Articulation, 
N 3 The 


it ſelf quite ba- kwards. For there 
are two Apophis, in this Bone, 
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The Shou!der-bone ſias two Prominences, and 


one Cavity in its lower part. One of its 


Proceſſes is receiv d into the Cavity of the 


Ulna. 
1 Cavity that nes between theſe two 
Prominences, receives a Proceſs of the Una; 


fo that the Shoulder -bone 1s join d to the Ulne, 3 


by a ſort of Ging!) mii. | 
The ſecond Proceſs of the Shoulder- hone 15 
receiv d by the Cavity of the R du, by a fort 


of Artbrodia; by which means the A 
power d to move upon the Una, and this is the 


ſource of the prone and ſupine poſtures of the 
Cabitms. 

The Ulna and Radius are join'd together, and 
plac'd one above another, They have a Tri- 
angular Shape. The Interſtice between the 


two is filld up by a Membrane. The Bones 
of the Cubit are articulated in their lower Ex- 


tremity to the two firſt Bones of the Wriſt, 
by a ſort of Artbro lia. The third and fourth 
bone of the Wriſt are ſimply join'd to the 0- 
ther Bones of the Wriſt; and the remaining 
four are join'd to the Bones of the Palm of 
the Hand by ſome Cartilages. 

There are four Bones in the Palm, which are 
join d by a ſort of Arthrodia to the firſt row 


of Bones. The three Bones of cach Finger 


are join d by a Gimglymus. 

However, tis eaſie to Conceive the Mechaniſm 

of the motion of the Arm and the Hand, 
, The Erectors of the Arm, which 
7 Delroides, move it upwards, are placd on the 
outſide, One of'em is faſten d to the 
Spina of the Omaplata, and the Clavicule, and 
terminates in the middle part of the 


pages ics: Should er- bone The other is faſten d 


= a e end to the * Cavity which lies a- 
--. Dove 


Gl _ 


_ 


— — — 


I 


„ dS was At. as ad 
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bove the Spine of the Scapula, and at the other 
to the Neck of the Shovider-hone. Since theſe 


_ Muſcles have their fix'd reſting places above, 


and are ſeated above the Shoulder bone, when 
they contract themſelves, they mult needs raiſe 


it: Bar after all, this difference is to be ob- 


ſerved, that the one, which is faſten d to the 


middle of the Bone, muſt be much more ca— 
pable to lift up the Arm, than that which is 


inſerted into the neck of the Shoulder-hone: 
By reaſon, that it is further remov'd from the 


center of reſt: And for that reaſon, if the 
Muſcles were faſten' d to the lower Extremity 


inſtead of the upper, they would be much 
more capable to lift up the Arm. „ 
The ſame Conſiderations will anſwer the a— 
(tion of the Muſcles that lower the 


Rotundus ma- Arm. One of 'em is inſerted in a 


-_ Latiſi- Cavity of the lower ſide of the Sca- 
Oe pula: And the other is fix'd to the 


Spines of the Os Sacram and the Back. Both. 


of 'em terminate in that part of the neck of 
the Shoulder-bone that looks to the Ribs. If 
theſe Muſcles were faſten'd to the outer ſide- of 
the Arm, and croſsd over the Shoulder, they 
would lift up the Arm: But for as much as they 
terminate in che inſide, they pull it down. The 


length and breadth of the laſt entitles it to a 


ſtronger contraction and action, than that of rhe 
MBE: Oe VV 
Of the Muſcles that move the Arm forwards, 
| one is faſten d by one end to the Cla- 
Pecſoralit. wicule and Ribs, and by the other, to the 
. middle of che Bone of the Arm. The 
cracbideat. Other has one cid inſerted in the Ca- 
racbids Proceſꝰ of the Shoulder-blade, . 
and ter;ninares ia the middle of the Shoulder- 
boue. 1lhough they ſeem to be weak, yer they 
* 1 
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act very ſtrongly, by reaſon that their inſer- 
tion lies at a diſtance from the Center where 
they reſt, and the line of Pirection comes 
nearer to a Perpendicular , with reſpect to the 
moving Evgine. 
Infra Spinatur. Arm backward ; the firſt is inſert— 
Subſcapular is. 
Rotundus mi. the Scapulu, and the third into the 
nor. lower ſide of the ſame Bone. All 
TD the three terminate in the neck of 
the Shoulder-bone. 
When all the Muſcles of the Arm act ſucceſ- 
ſively, the Arm muſt he turn d round; for 
the ſucceſſion of the four oppoſite motions, viz. 
downward, forward, upward, and backward , 
will make a motion round abour. Th 
Beſides theſe proper motions, the Arm has 
ſome that depend upon the Omoplata: For the 
raiſing or lowring the Shoulder, raiſes or low- 
ers the Arm. N | 
The Scapula, or Shoulder-blade has four Muſ- 
cles, one of which pulls it forward, the ſe- 
cond backward, the third upward, and the fourth 
downward. 
: The firſt lies under the Pectoral 
Serratus mi. Muſcle , and ſprings from the four 
NEL uppermoſt Ribs: From whence it 


5 riſes obliquely, and terminates in 
the Caracoid s Proceſs. Since the upper Ribs 


are more fixd than the Scapaia, this Muſcle 
. mult. draw it forward; 

be ſecond has ſeveral inſertions. 
At one end it is inſerted into the 
: Bone of the Occipat, and the Spines 
or the /teb;i of the Neck and Back: The o- 
ther end terminates in the Baſis aud Spine of the 
| — 74 9.4.19 


Trapegius. 


As for the Muſcles that pull the 


cd into the Spine of the Scapula , 
the ſecond into the under part of 


HH chlæus Internus. 
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Scapn'a, reaching as far as the Arromium and 
the Clavicula. The Spines of the Vertebra being 


more fx'd than the Shoulder-blade, this Muſcle 


mult pull it back by its Contraction. It the 
Benders of the Head acted in concert with this 


Muſcle, che Bone of the Occ'but being more 
fix d than the Shoulder-bone, the Shoulder-hone 


would be drawn upward : But if this Muſcle. 
contracts it ſelf apart, the bone of the Occiput 


1 will be pull'd back ward. 


The third is inſerted into the three lowermoſt 
Veiertebræ of the Neck, and the three 


| Abomboides, uppermoſt of the Back, and termi- 


nates in the Baſis of the Shoulder— 


blade, which it draws backward and down- 


ward. 
The four th is inſerted into the Tranſverſil 
Proceſles of the four firſt Vertebræ of 
Paijentia the Neck, and terminates in the up- 


| Mujculns. per corner of the Shoulder-blade, 


which it pulls forward, and upward. 
The Cubit, or that part of the Arm that reach- 
es from the Elbow to the Wriſt, has four ſorts 
of motions, vix. Flexion, Extenſion, a prone 
motion, and a ſupine motion. 
Of the two Muſcles that bow it, 
Breeps. Ba- one is inſerted into the Shoulder- 
blade, and the other into the up- 
per part of the Shoulder- bone. 
The firſt terminates in the Head of the Radius, 
and the ſecond between the Lua and the Radius. 
Theſe Muſcles cannot but bow the Cubit; for 
tis impoſſible to make the Shoulder-blade, or 


Shoulder. bone, move toward the Cubit. 


To perceive the ſtrength of theſe Mulcles ; 


Sie Tab. xvIII. let's ſuppoſe the Muſcle a u b to 


Hig. 3. 4 15. be inſerted at , its force a z bei g 


ncar ihe luſertion, but the weight d — ar 
leaſt 
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leaſt twenty times further off. Now, there miſ* 


be twenty times more force here, than if the 


weight and the Muſcle had been equally remov'd 


from the centre of reſt : So that a weight of 


ten Pound in one caſe, will anſwer two hun- 
dred in the other. And as ſome Men will lift 
an hundred weight with their Hand when they 


hold their Arm Horizontally ;, fo their Muſcles | 


would lift two thouſand weight in a perpendi- 


cular Poſture. According to this Scheme, tis ea. 


ly explain'd,why tis harder to lift a Burthen when 

the Cubit is bended inward, than when it and 
the Arm make a ſtraight Line. 5 

As for the Muſcles that extend the Cubit; on: 
1 of em is inſerted into the lower edge 
Ine. 


Ihey terminate in the hinder Proceſs 
of the Ulnz. 
it not that the Proceſs of the Ulaa which is ar- 


ticulated in the cavity of the lower end of the 
Shoulder-Bone, ſtands in the way, theſe Muſ- 
cles would bow the Arm in an oppoſite way to 
that of the firſt Flexion. But 'tis plain, that 
that Proceſs will not ſuffer the Cubit to be e 


tended much beyond a ſtraight Line. 


The Pronatores, or thoſe which turn the Cu- 
bit inwards, and the Palm of the 
Hand downwards, are two. The firſt | 
is inferted into the internal Proceſs * 
of the Shoulder-bone, and terminates in the 
outſide of the middle of the Radius. Since the 
Shoulder-bone cannot move this way, it mut 
needs pull the outer part of the Radius inwards, 


Rotundas. 


The ſecond 18 inſerted into the lower und inner 
part of the 
Nuadra tus. 


of the Shoulder- blade, and the other: 
in the neck of the Shoulder-bone. 


They extend the Cubit. Were 


r ie Una, and terminate 
in the lower and outer part of | 
the Radixs, Now, ſince the arit 4 i 
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TAu VR V, ANA TO AT. 281 


culation of the Dina with the Shoulder-bone, 
v2 by Gm mus, renders the Ulna uncapable to 
anſwer a lateral pull; and fince the Radius is im- 
oer d to move every way, by vertue of its ar- 
ticulation, which is an Artbrodia: Tis plain, 


I chat the outer part of the Radius may be drawn 


towards the inner part of the Ua, upon 


I which the Arm and the Palm of the Hand. x hich 
is faſten d to it by the W riſt, will turn inwards 


and dow nwards. And this is what we call Pro- 
natio. 

There are alſo two Supinatores. The fr ſt ſprings 
from the external Proccſs of the 
Shoulder-hone, and terminates in the 
lower and inner part of the Radius. 
it turns the Radius 
and the Hand outwards and upward. 
The ſecond riſes from the external 
Proceſs of the Arm and the Uſa, 


| and terminates in the upper and forepart of the 
Radius It pulls it outward , and fo turns the 
Arm and the Hand upwards. 


The Palm of the Hand has one Muſcle, which 

is inſerted in the inner Proceſs of the 
Shoulder-bone, and ſpreads it ſelf 
over the inſide of the Hand, and 


| cleaves firmly to the skin, and not to yy 
Bones, as the above mention'd Muſcles do. 


pulls the Palm inwards toward the Arm. _ 


J it neither dilates nor contracts it, for theſe two 
actions depend ſolely upon the Muſcles that move 

I the Fingers: Infomuch, that when the Antithenar 
| and the benders are contracted, the Hand is 

1 reader*d hollow]; 


and when the Extenders and 


thoſe which ſeparate the Fingers are contracted, 
e | the Palm of the Hand is extended. 

Ihe motions of the Wriſt, are bowing,extend- 
Jing, aud moving to the outlide or inſide. The 
Muſcles 
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Muſcles upon which its flexion de- 
Cabit aus, 
— Shoulder-bone , and one of em 
terminates in the Bone thar ſupport: 


. the little Finger, whereas the other terminate 


in the Bone that ſupports the Fore- Finger. 


When theſe two act jointly, they 
 Radiens In. bend the Wr iſt, but when they act I 
ſeparately, the one pulls it out ſide- 
ways towards the little Finger, and 
the other draws it inward towards the Fore- 


fernus. 


Finger. Their Tendons paſs under a ſtrong 


Ligament, which we call Annulary; by which | 


contrivance they are kept from ſwelling the 
part when they bend the Wriſt, notwithſtand- 


ing that they terminate towards its Extremity : | 
for if it were not for this Ligament that keeps 


em down, they would certainly do it. 


There are alſo two Extenders inſerted into the | 
inner Proceſs of the Bone of the 


| 3 


Arm. One of em terminates in the 
— Bone that ſtayeth the little Finger, 
„ the other in that which ſuſtains the 


Externus. 
Fore-finger. They run along under 


the Annular Ligament, as well as the Benders. 
When they act jointly they extend the Wriſt. 


But when they act ſeparately , the firſt extends 
it outward, and the other inward. Whentlie J 
Bender that bends it inward, acts in conjuncti- | 


on with the Extender that extends it inward, 
*tis neither bended nor extended, for the one 


hinders the operation of the other ; but both | 


of em conſpire to draw it ſimply inward. In 


like manner the joint action of the other Bender 


and Extender, moves it outward. By the im- 
mediate ſucceſſion of theſe motions , we mi! 
turn the Wriſt o . 


The 


pends are fix'd in the inner part of 


Ful 


£4 
— 


Pri fun dus. 
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The tingers are bended, extended, and drawn 
ncarer together, or leparatcd further. 


Sullinic: Ihe firſt Bender is fixd to the in- 


ternal Proceſs of the Uma ; and 


paſſing un der the Annular I igament, is divided 


into tour Teudons , Which termin-te 
in the iecond ſoint of the four Fin- 
gers. The teronc ts fxd to the up- 

Parts Of the Una and Rade:s 5 


and n under the Anuular Iifoment ; at- 


er which tis ſplit! into tour Tendons , which 
Taft through the Roles in the Tendons of the 
Sub. imis, aud are inſerted into the third Joint 


of the En ers. re tendons of theſe TWO muſ- 
cles han 


two Sheaths which at once hinder the 
ſrelling of the part when they pull, and fil- 
ter an oily Licuor that ſupples the Tendons. 
When theſe maſcles are CO tracted they bend 
te Fin: Sex. a 

The common Extender of the four Fingers, 


is fd to the outer Proceſs of the Shoulder- 


bone, and paling under the Annular Ligamenc 
1s 1Þ lit juto four Tendons, which terminate in 


.rte g 1rd Joi ut of the Fingers. 


he Fore-Finger has a peculiar Extender , 
v pick is inferted into the middle and outer 
part of the Una, and terminates in the ſecond 
joint of that Finger. 

The little Finger has likewiſe a proper Extend- 
er, which is fix d in the outer procels of the 
of the Arm bone,and terminates in the little Fin- 
ers 

For moving the F ingers ſideways, there are lit- 

tle Muſcles faſten d at one end to the 


Lumbicales Tendons of the Prefundus, and at the 


other to the ſides of the Fingers. 
They act particularly when the Profundus acts, 


and bow the Fingers into the Thumb, as when 
we 
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we go to take up any thing with the ends 


of our Fingers. 
There are ſix other little Maſcles, faſten d 


to the Bones of the Palm , and 


Interoſ]-1, the bones of the Fingers. The bones 
of the Palm are leſs moveable than 


thoſe of the Fingers; inſomuch that when all 
theſe Muſcles act jointly, they draw the Fingers 


nearer together; ; and it the muſcle that draws 
the Fore— Finger into the Thumb be 


gers that way. If that which removes the 
little Finger from the Thumb, be then in acti— 


on, they will likewite draw the Fingers from 


the Thumb. The Fore- linger and the little 


Finger have ſome muſcles that ſeparate them, 


and others that extend em; W hich were de- 
ſcrib'd before. 

The muſcle that removes the Fore-Fin- 
ger from the reit, and draws it in ro the 
Thumb, is fix'd to the ſirſt bone of the Thumb, 
and to the bones of the Fore-Finger, which 
are more moveahle than thoſe of the Thumb. 

The Muſcle that draws off the little 
Hypothenar. finger from the reſt, is fix d at one end 
2 to the third and fourth Bone of the ſe- 
cond rank of the Wriſt, and at the other to the 


outſide of the firſt joint of the little ſinger, which 


þ it draws outwards from the reſt. 
The Thumb is extended by two 


Longior, Muſcles, which ſpring from the upper 


: and outer part of the Una» One of 
Breviar. them terminates in the ſecond, and 


the other in the third Bone of the 


Thumb. 


Some Moderns have endeavour d to prove, that 
the Nails are only lays of the reticular Membrane, 


and of little Nipples, lengthen d and harden d 
one 


horten d, 
theſe wuſtles will likewiſe move the Fin- 
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one above another by a Saline juice. To back 
their opinion, they alledge that the Nails do not 


grow more by their Roots than by their other 


parts. li they grow only by the Roots, ſay 


they, one part of the Nail might quit its hold, 


and take up with new ones. But, according to 


their Hypotheſis, the Nails grow out of all the 


Parts of the Skin. In confirmation of this 
opinion, Bartholin reports, that he ſaw the 
Nails begin to grow black at the end, and con- 
tinue the growing blackneſs to the Ronts. To 
explain the continuation of ſtains or blemiſhes 


from the Root to the other Extremity , they 

plead the lengthaing ot the Jay or bed in which 

they are. = 5 
But after all, I take this to be a more pro- 


bable account of the matter. I ſuppoſe all the 


Body to be a contexture of Threads oft the 
ſame nature, Which are only varied by the dif- 
ferent Juices they contain; as a Tendon differs 


from a muſcle oaly by the difference of the Li- 


quors that feed and nouriſh em. So that we 
ought not to take the Skin and the Nails to be 


all one, or to be nouriſh'd by the ſame Juices, 


and diſtingviſhd from the reticular membrane, 


only by their hardneſs. Their peculiar Figure 


and form, takes date from the firſt forming ot 
we Racy, - 1 8 85 


e ut. 
Of the ſtruct ure of the lower Limbs. 


— 


— —— —— — 


O Illiſtrate the Structure of the lower Limbs, 
1 we muſt compare em with the upper. The 
Thigh anſwers the Arm, the Leg the Cubit, 
and the Foot the Hand: And as the Hand is 

cowpos'd 


286 TAuvR x- ANATOMY. 


compos'd or the Wriſt, the Palm, and the Fir- 
gers; ſo the Foot conſiſts of the Tar/us, the Solt 
Or e e and the Toes. 

Ihe Thigh has but one Bone, as well as the 
the Arm. This Bone has a large round head, 
which is articulated in the Cavity of the Hip- 
Bonc by Eaartbreſis. *Tis ty'd faſt in the Ca- 
vity by a ſtrong Ligament ; and to kecp it 
faſt. the Cavity grows narrower towards the 
Edges. The neck under this head is not in a 


ſtraight line with the Thieh-bone On the op- 
roſite ſide it has an appendage cail'd the great- 


er Trochanter, and a little lower anther call d 


the leſler Trucvanter, In the other end of this 


Bone, there are two Proceſſes, with a Cavity 


in the middle : By which tis join'd to theres 4 


Cavities and the Prominence of the Tibia, by 
ſort of Ging ly mus. 

Upon the articulation of the Thigh- bone 

with that of the Leg, there's a flat round bone, 


call'd Patella, the Pan. Some think it ſerves to 


ſtrengthen the Joint : Bur if we conlider thar 
it is very looſe, and withal, that it reaches a- 
bove the Joint, we will readily grant that it 
ſerves for ſome other uſe. 

The Leg has two Bones as well as the Ca- 
Bit. Theſe two Bones are almoſt like one ano- 


ther. The largeſt of em is call'd Tibia, and 
the other Fibula. The upper end of the Hbula 


receives a Proceſs of the Tibia ; and the under 


part of the Tibia receives one from the E- 
bula: By which means the Leg is only capable 


of flexion and extenſion, and cannot move to 
a prone or ſupine Poſture, like the Cubit. In 
the lower end of the Hbula, there's an eminence 
call d Malleolus Externus, or the outer Ancle ; and 
another in the Tibia, which is call d Malleolus In- 
Ternus, or the inner Ankle. gn 

The 


1 Wav 
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The Tarſus or neck of the Foot has ſeven Bones. 
The firſt is that of the Talus , or the 


| Afragate. Huckle-bone „ Which is join'd to the 


Tibia and the Os Naviculare by Gingly 


Calcaneum. mus. The ſecond is tyd to the firſt 


by Ligaments, and likewiſe join'd to 
the ”s Cubiforme, and receives the 


TI e. Tendon of Achilles. The third re- 


ſembles a little Boat, and is join'd 
to the fit, and the three innuminata. 
cub yme. The fourth 1 is ſhapd like a Dye. 'Tis 


join'd to the . and ſupports 


the fourth and 1 bone of the ſole of the 
1] Foot. 


'The other three are call'd innominata or Cu- 


| meifermia, i. e. Werge-like. They have a broad 
_ 5 and grow fimalter towards the other 
Jen 


The Sole | 18 compos d of five Bones : The 
greateſt of which ſupports the great Toe. 
The Toes have fourteen bones, viz. Two for 


the great Toe, and three for every one of the 
Ireſt. Their ſtructure is much at one with 


thoſe of the Hand. Under the Tendons of 


Iche Muſcles that move the Toes and Fingers, 
| _ are little Bones call d Sefſamoidea. Tis 


probable, theſe Bones make a ſina!l en- 


| tarp 4 of the diſtance between the Muſcles 


the Center where they reſt, which change 
the line of their action, like a Pully. But 
this ſervice is adove all moſt remarkable in the 
Patella, over which the Tendons paſs that 


I fretch the Leg: For the Patella moving along 
I with the Tendons, hinders their rubbing or gra- 
I ting againſt one another, and at the ſame time 
removes the direction of the Tendon from the 
center where it reſts. 


T —— 
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A competent knowledge of the ſtructure of 
the Thigh, the Leg, and the Foot, will eaſil 
furniſh us with an Explication of the dif- 


- ferent Poſtures, that depend upon it. All the 


parts of the Body are in an equilibrium. Thoſe 
on the right fide counter-ballance thoſe of the 


left. The upper parts counterpoiſe the lower. 


So that the directing Line paſſes through the 


middle of the Legs. When the center of gra- 


vity is ſupported, we can never fall; and the 


broader that the Baſis of the Line is that goes 


out from it, the more firmly we ſtand. When 
we ſtand upon one Foot, the Supporter is but 
weak; for the line of direction has only the 
Sole of the Foot for its Baſis. When we ſtand a 


Tip-toe, or upon the Heel, we can ſcarce 
ſtand, becauſe the line of direction has ſo ſmall 


' a Baſis. But when we ſtand upon both the 


Feet, keeping 'em at ſome diſtance from one 
another, then we ſtand ſafe and firm, becauſe 

the line of direction has all the ſpace beween 
the two Legs for its Baſts. | 


When we bend our bodies, we put as many If £*mni 


parts forwards, as we draw backwards, in or- 


der to keep up the Æquilibrium; and upon that 


account, when one ſtands with his Heels againſt 


a Wall, he cannot bow his Body forward with- 
out falling. For he mnſt bring forward his breaſt, 


and that cannot be done without ftretching 


out backwards, to maintain the Æquilibrimm 


But the Wall hinders that, and therefore the 
."-Perva muſt needs Bl. 


The Thizbs may be bended, extended, join d 


or ſeparated , and mov'd round, by different | 


RS. 
here are three Extenders fix d to the Os Ilium, 
which terminate in the Great Tro- 


Glutei, enbater. The Protuberancy of the Tro- 
f | chanter 


M 
I neck 
Semic 
| when 
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chanter withdraws the direction of their Tendons 
from the center of reſt, which is in the middle 
of the head of the Thigh-bone. And the ſame 
effect is likewiſe promoted by the obliquity of 
the neck of that Bone. Sz 


: || There are three Benders. One of em is ſixd 5 
to the tranſverſal Proceſſes of the 5 
> {| Pas. Back: The ſecond to the inner ca- 
r. vity of the Os Ilium: And the third 

e || Pefinew. to the fore-part of the Os Pubic. 

KF 9g They terminate all three in the leſ- 

n Þ| ſer Trochanter, which removes their direction 

rt from the center of reſt, and ſo encreaſes their 

ie || bending Force. . 5 : 

a {| One Thigh is drawn towards the other by 

ce mie, © Muſcle that is fix d in three places 

11! : to the Os Pubis, and terminates in 


he the upper and lower end of the hinder part 
ne of the Thigh-bone. | Rs 


ſe [ The Thighs are pulld aſide, and outwards, 


en by ſome Muſcles, that are inſerted 
Quadri- into the Os Sacrum and Iſchiam, ant 
ny e. terminate in the great Trochanter. 
or- There are two Muſcles that move the Thi: 
hat round. One riſes from the inne: 


nſt I} 0bturatores. Circumference of the Os Pubit, and 
th- 1 is inſerted into the great Trochan:c». 
aſt, I The other riſes from the outer Circumference 
ing of the Share-bone, and is inſerted into the 
n. neck of the Thigh-bone , after it has made a 
Semicircle about it like a Pully. Tis plain, tha: 
I when theſe Muſcles ſhorten themſeves, they muſt 
ind ¶ occaſion a Semi-circular motion, the one out- 
rent ¶ wards and the other inwards. From which we 
I may conclude by the by , that though the 
1m Eye may be mov'd round by a complication 
Tro- Jof ſtraight motions, yet it may have particular 
Tro- Muſcles ſet apart for thit motion, 
anter ee The 


rhe 
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The Legs are bended, extended join -d to- 


gether, and pull'd aſunder. 


The Benders ſpring from the knob of the Os | 
Seminer Icbium; and are inſerted one of em 
vie. into the upper and inner part of the 


Semimembr4 Tibia, and the other into the upper 


_ and inner part of the Fibula. They 


Biceps. 


Cracilit. bend the Leg towards the outer fide Il | 


Poſterior. of the Iſebium. 
As for the Extenders, ſome of em ſpring from 
the lower Spine of the Os Iium; ſome 


| Reli. from the two Trochanters and ſome 


Gracilit. . 
Daſs again from the fore-part of the 


Crureus, Thigh-bone They unite their Ten- 
dans, which paſs over the Patella, 
and after that are inſerted into the upper and 
fore- part of the Tibia. Their Contraction ex- 
tends the Leg; in which office they receive 
conſiderable aſſiſtance from the Patella, which 
at once prevents their rubbing upon one another, 


and puts em further off from the Center where 


they 1eſt, as I intimated above. 


Tho the articulation of the Leg is by Gin- 


glymus, Jet it may be mov'd ſide-ways, both 


inward and outward, by a motion common to it | 


and the Thigh- bone. 


The Muſcle that moves the Pu N ö ; 


 ſpringeth from the Extremity of the 


Menbranſus, upper Spine of the Os Ilium, and be- 


coming Membranous, covers all the 
Muſcles to the end of the Leg. 


The Muſcle that draws it inward erlag 


| from the upper part of the Jebium 
Suarnrius. and terminates in the upper an 
| inner part of the Tibia. 


eee EEE ee Een ¶é [ IIS 


There's yet another Muſcle, call d Popliteus ; 


that is thought to move the Lon out 


E yrs wards, It takes riſe from che =0 j 
en i! 


pans -_ 


ws wad — + Ay ——_—_ 
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er and outer Proceſs of the Thigh-bone, and 
is inferted into the upper and fore-part of 
the Thi. But in earneſt it only bends the 


Leg: For, ſince the bone of the Leg cannot 
be movd to the right or left without it be 

accompany d with the Thigh-bone ; we muſt 
therefore ſuppoſe it to he all of one piece, with 

reference to that motion. Now, a Muſcle that 


has both its inſertions in one bone, can never 


move it. This is a palpable Truth. 


The Tarſus may be beuded, extended, pull'd in, 


and drawn out. 


There are two Benders. The firſt is faſten d 
at one end to the upper and fore-part 


7 bi of the Tibia; and paſſes under a Li- 


gament which we call Aunular; after 


| which, tis inſerted into the firſt wedge-like Bone, 
and the Bone that ſupports the great Toe. 


The ſecond ſprings from the middle and 
| outer part of the Perone ; and bcing 


Peroneus carried through the fiſſure of the 


Auicus. outer Ancle, is inſerted into the 


Bone that ſupports the little Toe. 


When theſe Muſcles act jointly, they bend the 
Tarſus: But when they act ſeparately, the firſt 


bends it inward, and the ſecond outward. 
There are fix Extenders of the Tarſus, Of 
the firſt four, two ſpring from the 


Gemell, lower knobs of the Thigh, the third 
Solaris. from the upper and hinder part of 


the Leg, and the fourth from the 


Planar. Thigh-bone. All theſe join in one Ten- 


don, and terminate in the Heel. They 
act chiefly in leaping. The fifth takes 
Potics. riſe from the hinder part of the Ti- 
bia; and having paſsd throvgh the 


fiſſure of the inner Ancle, is inſerted into the 


firſt Os Cureiforme and the Naviculare. The 
— ſixth 


292 TauvryY ANATOMY. 
ſixth takes its riſe from the upper 


Tenne and outer Part of the Perone, and ter- 


Pofticus. 


they act ſeparately, the one ſtretches it to the 


inſde, and the other to the outſide. When | 
the Bender to the inſide acts in Conjunction wit 
the Extender for the ſame ſide, they mutually 

withſtand both the flexion and extenſion, and 
with joint force draw it inwards. In like man- 
ner, when the Extender and the Bender for the 


_ outſide act jointly, they only pull it outwards, 


The motionsof the Toes are ſo inſenſible, and 
withal ſo conformable to thoſe of the Fingers, 
that I think it needleſs to ſwell this Treatiſe 
with a deſcription of their Muſcles, and their 
Offices. As I take it, ſome reflections upon 
Walking, Swimming, and Leaping, will be 


more ſeaſdnable. 


CHAP. xx. 
Of Walking and Swimming. 


T. center of Gravity, is that point of the 


Body, that being ſupported keeps the Bo- 
dy from tumbling. The line that is imagin'd 


to take riſe from that Point, and to terminate 
in the Center of the gravitating Bodies, is call'd 


the Line of Direction. In Man, the Line of Di- 
fection paſſes along the middle of the two Legs: 
But in four-footed Animals, it runs between their 
four Feet, by reaſon that the center of Gravity 
lies there. 


When — 


minates in the Os Cubiforme. When theſe | 
Muſcles act jointly, they extend the foot: When 


3 2 F aca aft cal wad « 


| 
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When we walk, we ſupport our ſelves upon 


one Foot only: That is, we put the center of 
_ gravity to it, and then the Line Direction runs 


along the Leg that ſupports us, 


The center of Gravity is put to that Leg, 
| either becauſe we throw it thither by ſupport- 
ing the other Leg upon the Earth, or becauſe 
we bend that upon which we put it. Afterwards 
we ſtretch the other Leg, ſo that the Line of 
Direction goes from the firſt, and the Center 
of Gravity falls between the two Legs. After 
that we advance the Breaſt forwards, and 
throw the Center of Gravity upon the other Leg, 


which becomes ſhorter in its turn, while the o- 
ther grows longer. This is the way of Men's 


walking. Now, for that of Brutes, upon the 


compariſon with ours. 


When a Horſe walks, he ſupports himſelf 
upon three Feet. For when one of his hinder 


Feet preſles the Earth, it puſhes the Center of 
Gravity into the Triangle of the other three 


Feet. Then he advances to make another Tri- 


angle, which ſupports the whole Body, while 
one of his Feet being free, carries on the motion. 


Thus he makes a new Triangle which ſuſtains 
the Line of Direction, and the other hinder 


Foot performs the ſame Office that irs Fel- 
low did before. 


When a Horſe trots, two of his Feet are 
diametrically oppoſite, which are lifred up much 


after the ſame manner as thoſe of a Chairman's ; 


to the end, that one Foot preſſing againſt che 
Ground, may advance the Center of Gravity to 
the other. I would be larger upon the other kinds 
of walking, were it not that they are ſome- 
what allied to Leapmyg , which will come in the 
next Chapter. I ſhall therefore go on to Swim- 
ming, which is an action common to us and 
Fiſhes. . 1 4 - "YI --- 
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Tis to be obſerv'd that the weight of our 
Pody is very near cqual to the like bulk of 
Water: And upon that Foot it would continue 
NY in the ſame place of the Water: But the 
Fed being liftcd up in Swimming, the like 
_eu.airy of Water does not then keep its Pro- 
portion to the bulk of the Body, fo that the 


Fei, would drown, if we took our meaſures 


from we {imple gravity. But Swimmers, by mo- 
\1 1:7 their Feet and Arms round, and by giving 
a H rizontal Motion to the body, leſſen the gra- 
vitatiag motion: Inſomuch that the body does 


not divide the Liquid underneath it; but paſ- 
ſes every moment to different Columns of Water, 


and ſo does not ſtay to accompliſh the divi- 


ſion: Ard when they continue in one place, 


they beat ever, moment with their hands upon 
different parts of the Water; by which means 


the body buoys it ſelf up. But the caſe of Fiſh- 


es is not the ſame. Their Subſtance is not in a 


perfect ef: quilt br iu with the Water. They | 
have two bottles full of Air which they can 


eaſilj dilate or contract; beiides, they can make 


Horizontal motions, which impair the gravity 


very much: 

Wien the Air is ſqueezed out by the Fleſhy 
Fit res of the bladders, the Fiſh being then re- 
oucd to a {malier bulk, cannot keep it ſelf in 


the Water, and accordingly it deſcends to the 


bottom But when they intend to riſe up to 


the ſurface of the Water, they only forbear to 
ſtraiten the bottles upon which the Air, by 
vertu e of irs elaſtick force, reſumes its place, and 
makes he Lody of the Fiſh lighter. Some Fiſhes 


receive This Air by a paſlage that leads from 

the Oz/oph29u; 10 theſe little bladders 5 
Having explaiz'd how tte Fiſh rifes to the 
ſur face of tie Water, or divcs down tothe bot- 
= Om: 
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tom: We are now to enquire how it ſwims. The 


Tail and Fins of the Fiſh, having a pretty 


ſtrong motion, and being able to ſupport them- 


ſelves againſt the Water, advance the center 
of gravity, juſt as Oars put forward a Boat. 


For the Water is the Center of their reſt, 


which, though it changes every moment, con- 


tinues ſtill to make a reſiſtance. *Tis to be 
obſerv'd that each ſtroke of the tail or of the 
Fins, puts em out of a right line: But theſuc- 
ceeding ſtroak of the Tail or of the other Fin, 
retrieves it again. When the Fiſh deſigns to 
move to the right, it moves the left Fin very 
much, and the right one but very little; juſt 


as a Waterman always moves the Oar that is o 


poſite to the ſide he's bound for. And tis for 
this reaſon , that if you take away ſome Fins 
from one ſide of a Fiſh, it cannot ſwim ſtraight. 


2 — — 


CH A P. XXI. 


Of g Aſceud ing and Leaping, 


ITT Hen one raiſes himſelf into the Air with- 


out any Supporter, the Body mounts, 


while the raiſing force over - powers the weight 
that tends downward ; but when theſe two for- 


ces come to an e/£1:z:4:b-izm, the Body can riſe 


no further: And when the deſcending weight 
is greater than the railing force, the Body comes 

a: = 15 
Ihe greateſt difficulty is to know, wherein 
the raiſing force conſiſts. Tis alledg'd, that the 


Muſcles Which extend the Legs, after their being 


lengthend in the flexion, contract themſelves 


with 
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with a fudden impetuoſity, like an elaſtick bo- 
dy that unbends it ſelf; and that, by vertue of 


this contractive rebound, they communicate as 


much motion to the u parts as is ſuffici- 
ent to puſh em upwards with a violent force; 
and that theſe upper parts dragging the lower 


| Leapmg. And for that reaſon, we cannot 
leap without bending the Legs firſt, © 
There are three ways of aſcending or 
moving upwards: 1. When we go up by ſteps. 
2. When we aſcend a ſloping plain ſurface, 
TL EE TT Th Goon 
IIIiĩs eaſier to go up by ſteps, than upon a 
lloping plain ſurface, becauſe both our Feet 
are always on a ſtraight plain, and the Cen- 
ter of Gravity is ſupported, the Line of Directi- 
on falling always between the two Legs. But e- 
ven this eaſier aſcent is more troubleſome than 
our ordinary walking, becauſe the two Legs 
are not always upon the ſame Plain; and that 
Plain which is to receive the Center of Gravi- 
ty, and the Line of Direction, is higher than 
the other that gives it: Thus the Leg upon 
the upper ſtep is very much bended, and that 
upon the lower treads upon it with a great 
deal of force: And if the Breaſt be but never 
ſo little advanc'd, the Center of Gravity reſts 
upon the upper ſtep; and when that Leg is 
ſtretch d it draws up the other, which being free 
may eaſily be rais'd to another higher ſtep. 
ITis much leſs trouble to deſcend , by reaſon 


that when one Leg reſts upon a lower Plain 


than the other, the very gravity of the Body 
throws the Center upon it, without needing any 
other effort to aſſiſt it. . 
An aſcent upon a ſloping Plain, is attended 
not only with the ſame difficulties, but with 
„ 


along with em, produce the effect that we call 8 
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greater. For, ſince the Soles of the Feet do not 
reſt upon a plain parallel to the Horizon, the 
Line of Direction is perpetually puſn'd back- 
ward: Inſomuch that one would fall backwa 
if the Breaſt were not bended forward, which 
in ſome meaſure counter- ballances the gravity of 
the hinder parts, which on that occaſion is 
much augmented , by reaſon that the ſloping 
Plain does not ſupport 'em. . 
But above all, the moſt troubleſome aſcent is 
that of climbing up a Tree or a Pillar. In this 
action, we ſurround one part with our Arms; 
then we bow the Body, and bring our Thighs 
as near to the Arms as poſſible, and claſp 
round the Tree or Pillar, ſo that the Body is 
held up. Then we ſtretch the Body, and claſp 
round a higher part with our hands, and fo on. 
Tis manifeſt, that the motions of the Thighs 
and Arms are extraordinary , ſince their claſp- 
ing round a Tree or Pillar is ſufficient to keep 
up the Body. Beſides the Arms act the part 
of a fix'd point in drawing up the lower parts 
of the body: And the imploying the Spina or 
back-bone from time to time in bending and 
erecting the Body, enflames the Fatigue of the 
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Choroides, a membrane of the Eze: P. 205 

85 Chryſtalline Humour of the Eye. p. 206 


_ Chyle, Is is made of Aliment. P. 21. Irs courſe, 
P. 28. The alteration it receives in its paſſage thro 
the Heart. p. 34. Is Receptaculum. 


Ia 


E. 39 


R . £40 £ 
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Ciliaria Ligamen'a. 5 
Clitoris, its piace, and compoſiti tion. 
Cochlea, in the Far. 


Co<cyx, c. uſiſt ſe of three pieces. | 


 Coecum, an Inte. 
_ Colrm, an Inte me. 


Cor:;ea, a Tericle of the He. 


Corona Setare 
Cor ora St, ata. 


Criſta Galli. 


Cubit. Genes, p * Its Maſter 
| Cubiforme, = 


> Artos, A Mem 1 of the Teſts 
Defercntia Vaſa. 


LDeſcartes miſtaken, p- 6 1. 


Di phragm, deſcrib d, p. 254. Is adtion. 


Diaſtole, of the Heart and Arteries. 


Diemerbrock miſtaken. 
Drum of the Ear. 


Duodenum Inte ine. 


Dura mater. | 
_ 
Pididymis. 

Epiphytis, what it is. 


Epiphyſis Vermi for mii. 


Epiglottis. 
Epiploon, what it is. 


Excrements are of ſome uk. 
* brows, and [Ejelids. 


. 
Wg i 


Falx, be prſt duplicature of the Dura mater. 


Fat, «ofile ation, ſubſtance and uſe. 
Fene! ra oralis w the Ear. p. 220. Feneſtra Ro- 


tur da, 6d. 


n 
S > ** 1 
vr , 


P- 166 


P- 79, Oc. 


Ferment, 


The TAB L E- 
Ferment, ſee Stomachick. 
Fernelius obſer v, 1bat @ whole Fami- 5 bad 4 


Teſticles a an ma 
Fibres of the Heart. p. 40 
| Fibres of the Auricles of toe Heart. p. 


43 

Fibres fl by then arjpoſution, p. 142 Fleſuy F bres 

of the Inteſtinal Paſſage, p. 13. Fejby Fibres 
in the Sp. * P. 84. Kiſh Fibres in the Dura 

Mm53TLeEr. „ | 167 | 
Fl gers, Their Bones. 276. Tbeir Muſcles. 
293 
Foot. P-. 287. 
Frogs dave a particular . 2 Refi 1 p. 6 $ 


Gu, ts SR * and uſe, | 


P- 97, Cc. 
Ciierns of Fowls, P. 19 


Glauds in general, their Nutrities, &c. p. 142 


Congl bat Giandules de crib'd ” Con lome- 8 
OT: Rad Ibid. 5 18 8 


Glandul Y. cal. 
Glandula Lahrymalis. 
Glands en the Iuteſtincs. © 3h 
_ or the ſor of the Larynx. Þ. 259 


Gaief dejeribes Dacts that are not ic be found. 115 
i Gullet , ſec Ocſophagus, | gs 


p. 172 
P. 200 


H. 


And its Parts. „ 
Hearing, its Org an. * 2 
Hcat deſo 4 4 . * 40, Cc. 
: Heel. P- 287. 
Fippocr ates fc 15 « the Peart a Malcle. P. 40 


Fygelm sd ver'd a p. 15 ge jrom ! the Tagen totle 
| Epadid. 2208, 1 
| HyCQiGEs, / 4 L FAMENTS, and Mc (cles. P. 263 | 


Favs 


A WY 


nn... St. A. dn. A — 


„% éÄ— i! es, AE 
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157 the Jan of the upper Jaw, p. 232 


Ib Bunes and Wivcles . the neth er fa. 


"wo e 
. 4 1 P- 16. 
Ilion, an Inte(tme 0-0: 

Incus, a bone of the Ear. . 

Infundib Im P. = 
Inſpiration hnders the Blood t eater the FRO. " ; 
Inteſtines, therr Di viſion, * 16. — ple 
nen 85 thei Eure, le, agg aſp 
105 8 | 
| Atteal Veſſus. — 
L Larynx, 4 Cartilages and Meſcles, P. 259 
Leg, its Bones, P 296. Ire Muſcles. P. 290 
Limbs. upper Limbs, p. 274. Lower Limbs. p.285 
Lips, chew Muſcles. P. 264 
Liver „ its Compſitin and Ligaments -Þ. % 
Loins, have five Vertebræ. 271 - 
Love, how ts Senſe oprrates. _ p. 242 
Lower diſcover d a fleſhy riſing under the right auri- 
cle. 

Lungs, 507 ir ſubſtance, fracture PT veſſels p. 6 Na 
Ly mph, is cturſe fiutraticn, . 
Ly — K Veſſels. 1 p. 28 

Alpighi, bis Diſcoveries. p 61. 96 
C . p. 85 
 Malleus, à Bone of the Ear. — 
Marrow f the Boves, its gina, p. 80 


M {tt ation, % pe form'd. 


Vlcdiaft inum groduces the Pericurdium, p. 36. and 
d. dias le Lungs, | P. 61 


Medulla 


p 2 


* Lear” nd 
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Medulla oblengats, p. 172, 173. Aedulls Spinalir, 


p. 99 
: Membranes, 1 Nouriſhment. p. 1 39, They are 


eapable of filtration. P. 76 

| Membrana pituitaria. | p- 233 
Meſenterx 5 -M 28 
Nletacarpus, ſee Palm. f . 75 

Metatarſus, its Bones, 397 


Mik, zes flrration, p. 134. Milky P:ſſels, vid. ==" 


Motion in general, p. 245. Involuntary — 


p 247 · The motion of Hears. a 
N their _—_— p. 143 
A Is, their Original. p 284 285. 
LNates, part of the Medulla oblongata. | 
P. 172 
Navel. p. 95 
Navicular bone of the Foot. p. 287 
Neck conſiſts of ſeven Vertebræ. P. 271 
Nerves, nouriſh d by Arteries. : p. 144 
Noſe, Its internal, and external parts, P. 231 
| Noſe duff, p 201, 202 
Nutrition of the parts. "> 18s 
Nymphe, 3 . 
O * put, Its Funture, N 
es "D243 - 


Optick, Axis, P. 212. Optick Nerven. P. 203 
1 
Pan of the Hand, its Bones, p. 276. Its Aa- 


ſeles. 5 IO 
Pampiniforme, vas. 


Pancreas, its ſalſtance, ſerullure, and aſe. p. 89, he 


Patella, or Pan of the Knee P. 286 


Pericardium, its compoſi:ion and uſe. p. 37. Is 


Water, and the original of it. p-. 37, 38 
Pericranium, quickens the ſenſe of blows. P. 163 


Perone, 


en 5 


„ 1 . ˙ acc @ An woos 


n 


Rib. her number, figure, &e. 
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Perone, or Fibula. p. 286 
Pharynx bas ſeveral Muſcles. = + 
Proſtatæ. l 116 
Pubi. 127 
5 Pyramidal Bodies in the 8.4 P- 173 


Adius. A B-ne of the Cubit, p. 276 
Reins, ſee Kidney, 55 


p. 249 
Rohault s Account of the att ions and uſe of the Muf- 
| cles of the Eyes. P. 204, 205» 
3 Ghee $ Canputation of the quantity of the Li- 
quer that paſſes by Tranſpiratim. —p.236 
Sacrum Os, confiſts of five pieces, P. 27r 
Seed, or Sperm. P. 112 
Semicircular Channels in the Eur. p. 222 
Seminal Veſicles. 11 


Senſation, and the variety of its operation. p. 182 


Senſation explain d withcut Anima! Spirits, P. 192 
Shak1:.g of tbe Nerves the occaft tonal cauſe of Senſation. 


p. 182, 183 
Sinus“ of the Dura mater. d 167, Oc. 
Skin, Its ftrutture, £ r 
Skuil, its different parts. a 
Sleep, wherein it con ſiſts. P- 196 
Smelling its Organ. p. 231. How Smells operate. 
P- 234 
Sole of rhe Feet, ſee Metatarſas, 
Spheroides Bone and its Proceſſes. p. 165 
Spina dorſi. p. 270 


Spleen, its ſubſtance, fruflure and uſe. p. 83, 84, 85. 
Squirrel, furniſb d with — * — r 


ing. p- 3 
Steps of the Cochlea. SR, 
Sternum, or wo vl P. 250 

Stomachick Ferment, not Acid. p. 20 
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Suture; of the Skull, _ b 164 
Swimming, 4: perform d. p 292 
1 its Bones, 7 p. 165 

Achenius, an Oblervation of his. p 19 
. Teeth, Eeινε e Canini, and Milares, p. 2 
Tencqous ar d to Bones. r 
Thalzmi Ne e —. +. 3 
Tbiah Irs B.. 286. Its Muſcles. pp 28838 
Thirlt, where: , Aj "54 Ok p. 241 
Thoracick a: {0 farmijued wth Valves, ard ſometines 
double. _ P. 30,31 
Tibia, er Rene of 1 the Leg. p. 286 
Toes of eve Fs p 287 
Tongue, its Afembr :nes and Tufts. p 237 238. 
Its Muſcles re Fibres. P. 262 


Touch explain'd. p 234 


1 AN — or appen: Jages * the Tbigb- bone p 286 | 


"Agina, 127 Vaginalis tui ica, 4 product in of 


the 8 5 114 
Vanhelmont ken. p. 19 
Vertebræ, their Number. Ns Þ 27; 
Ulna, & bone of the Cubit. | p. 276 
Urachus, 4 Ligament faſtening the Pladder to the Na- 

= 2 p 110 
Ure ers, their ſubſance fig ure * ue p. 110 
Urethra, what it is. 111 

Urine, how 'tis ſeparated. p. 106 


WI. Humour of the _ P. 206 
Willis miſtaken. p. 19 
Windpipe, vid. Larynx | 
Womb, Its figure, ſubſtance , and parts. 1 126 ee. 
Wriſt, Irs Bones, p. 276. Its Mnſcles, p. 281,282 


; FINIS: 


